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シンポジウムプログラム 
 
日時： 2017 年 11 月 29 日（水）10：00～17：45 
場所： 政策研究大学院大学 １Ｆ想海樓ホール 
主催： 文部科学省科学技術・学術政策研究所、政策研究大学院大学 
 
開催趣旨： 
近年、政治・経済情勢の複雑化や新しい科学技術の登場により社会変化が加速され、社会全
体での不確実性が一層高まっています。こうした環境の中で、国や企業は、国内外の潮流をいち
早く見定め、未来の産業創造や社会の変革に対応した先見性のある戦略的な活動展開が不可欠
となっています。 
 こうした中、不確実性を織り込んで将来の社会像を描き、戦略立案を行う有用なツールとして
予測活動（フォーサイト）があります。予測活動では、将来の社会像と実現の方向性についてのビジ
ョン共有が重要となります。このため、合意形成の観点からは，多様なステークホルダーの参画が鍵
になります。 
一方、不確実性に迅速に対応する観点からは、情報技術の発展に伴い人工知能等を活用した
分析など、新たな手法の導入やデータ基盤の整備に対しても関心が高まっています。このため、ビ
ッグデータから社会変化や有望な科学技術の進展の兆候を抽出する分析手法の開発など、予測
活動に関連する様々な取組が世界各所で進められています。  
本会議では、こうした世界各国の状況についての事例紹介をもとに、これからの国や企業の戦略
立案に資する予測活動のあり方について、国内外の専門家とともに議論を行います。 
 
プログラム： 
10：00 開会・基調講演 
開会挨拶 文部科学大臣政務官 新妻 秀規 
基調講演１「予測の未来を予測する？」  
内閣府総合科学技術・イノベーション会議 議員 原山優子 
基調講演２「日本の政策決定プロセスと科学技術予測」 
政策研究大学院大学科学技術イノベーション政策研究センター 
センター長 白石隆 
11：00 セッション 1「未来に向けた戦略と予測」 
国や企業の戦略策定のために用いる予測の在り方や、予測の活用方策につい
て、国内外の産・学・官の有識者による講演 
「民間企業における戦略と予測」 
株式会社日立製作所 武田晴夫 
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「ロシアにおけるスマートな科学技術イノベーション政策に向けた予測」  
ロシア国立高等経済学院統計・知識経済研究所（HSE／ISSEK） 
Alexander Chulok 
「カナダ政府における予測システムの構築」  
カナダ政府ポリシーホライズンズカナダ（PHC） Peter Padbury 
12：30 休憩 
14：00 セッション 2「予測活動の新たな展開：ステークホルダーの参画と合意形
成」 
ステークホルダーの参画のもと合意形成を目指す予測活動など、国・国際機関
レベルの新たな予測活動の方向性について、予測活動の専門家による講演 
「日本の科学技術イノベーション政策における予測活動の新たな展開」 
文部科学省科学技術・学術政策研究所 赤池伸一 
「予測とコミュニティ参画」 
フィンランド技術庁(Tekes) Pirjo Kyläkoski 
「EU における未来予測調査：イノベーション政策を支える予測活動」 
オーストリア技術研究所(AIT) Karl Matthias Weber 
15：30 休憩 
15：45 セッション 3「デジタル化時代の予測活動：各機関の事例紹介」 
将来社会や科学技術の変化の「兆し」を捉え、予測活動の基礎となる活動とし
て、人工知能等のデータ分析や予測・評価など、機関レベルの取組事例を紹介 
「科学技術予測・ホライズン・スキャニングにおける情報技術の利用：科学
技術予測センターにおける予測オープンプラットフォーム／KIDSASHI 等
のシステム開発」 
文部科学省科学技術・学術政策研究所 小柴等 
「国の研究開発政策のための革新的なアイデア創出の促進と継承」 
韓国科学技術政策研究院（STEPI） Seongwon Park 
「公的研究助成における新たに投資すべき研究領域発見のための予測
と評価：米国立科学財団（NSF）における評価基盤構築」 
米国 NSF Anand Desai 
「多様な将来社会像と政策調整：OECD と各国政府における経験から」 
経済協力開発機構（OECD） Joshua Polchar 
17：30 閉会挨拶 科学技術・学術政策研究所 所長 加藤重治 
（敬称略） 
Foreseeing the Future of 
Foresight? 
Yuko Harayama 
Executive Member 
Council for Science, Technology and 
Innovation (CSTI) 
Predictions by Robert Boyle (350 years ago!) 
• The Prolongation of Life
• The Recovery of Youth, or at least some of
the Marks of it, as new Teeth, new Hair
colour’d as in youth
• The Art of Flying
• The Art of Continuing long under water,
and exercising functions freely there
• The Cure of Wounds at a Distance
• The Cure of Diseases at a distance or at
least by Transplantation
• The Attaining Gigantick Dimensions
• The Emulating of Fish without Engines by 
Custome and Education only 
• The Acceleration of the Production of
things out of Seed
• The Transmutation of Metalls
• The makeing of Glass Malleable
• The Transmutation of Species in Mineralls,
Animals, and Vegetables
• The Liquid Alkaest and Other dissolving
Menstruums
• The making of Parabolicall and 
Hyperbolicall Glasses
• The making Armor light and extremely 
hard
• The practicable and certain way of finding
Longitudes
• The use of Pendulums at Sea and in
Journeys, and the Application of it to watches
• Potent Druggs to alter or Exalt Imagination,
Waking, Memory, and other functions, and
appease pain, procure innocent sleep,
harmless dreams, etc.
• A Ship to saile with All Winds, and A Ship not
to be Sunk
• Freedom from Necessity of much Sleeping
exemplify’d by the Operations of Tea and
what happens in Mad-Men
• Pleasing Dreams and physicall Exercises
exemplify’d by the Egyptian Electuary and by 
the Fungus mentioned by the French Author
• Great Strength and Agility of Body exemplify’d
by that of Frantick Epileptick and Hystericall
persons
• A perpetuall Light
• Varnishes perfumable by Rubbing
29/11/2017 2 From the Royal Society Archive 
［基調講演］
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Time of accelerated changes! 
• 2015
– Preparing the 5th Science & Technology Basic Plan
(2016-2020)
• Planning: Business As Usual (BAU)?
• Our hypothesis: Time of accelerated changes
➡ Enhancing preparedness for the unforeseeable
future
➡ Identifying our core values!
• 2016
– Unexpected becoming reality (including geo-politics) ➡
Uncertainty⬆
• Hype in Artificial Intelligence (AI)
• UN Sustainable Development Goals (SDGs) ➡ Shared values
• 2017
– Uncertainty surrounding security issues
29/11/2017 3 
Society 5.0 
Policy formulation based on … 
• Looking back
– Data gathering & Analysis
– Ex-post policy evaluation ➡ Lessons to be learned
• Looking at the present
– Data gathering & Analysis
– Assessment ➡ Framing the future
• Looking forward
– Delphi
– Road mapping
– Horizon scanning
– Scenario planning
– …
• Deep dive toward “Evidence-based (informed) policy
making”
29/11/2017 4 
Forecasting the future? 
Predicting the future? 
Modeling the future? 
Planning the future? 
Enhancing preparedness 
for the future? 
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On the ground 
• Many tools tested and improved
– Combined (e.g. Delphi & Scenario)
• Sharing practices
• Data gathering
• Mutual learning
• Among experts
and what about other stakeholders?
• Tips for users?
• Digital transformation affecting the
practice?
29/11/2017 5 
Today’s 
menu! 
Practice @ the OECD 
• Background
– Going Digital: Making the Transformation Work for
Growth and Well-being
Pillar 1. Horizontal activities 
– Collaborative projects: Strategic Foresight, Policy Design, &
Digital Security
➡ Going Digital Expert Advisory Group
• Going Digital Scenarios
– Strategic foresight ➡ Preparing government for
the unexpected
• Provide a sense of the broader range of future
possibilities (Plausible extremes!) ➡ To develop & test
more robust & agile policies (resilience % potential
direction, pace and scale of changes)
29/11/2017 6 
@ Session 3 
5
Discussion @ the OECD 
• Strategic foresight as an invitation to think
about our future
• Revisiting the “path dependency”?
– Actions today will frame our future
• All of us, in particular the governments, we
have a part of responsibility for our future
• Value in the process
– Practice of horizontality
• Tool for engaging a continuing dialogue
29/11/2017 7 
The future of foresight? 
Foresight empowered by 
new approaches & new tools! 
Not only for “better policies”, 
but for “better lives”!  
Looking forward for a fruitful 
discussion! 
29/11/2017 8 
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Tokyo, 2017 HSE Institute for Statistical Studies  
and Economics of Knowledge 
Foresight for smart Science 
Technology and Innovation Policy: 
Insights from Russia 
Alexander Chulok 
Deputy Head 
HSE ISSEK International Foresight Centre 
Outline 
 HSE and ISSEK:
a few key facts
 S&T Foresight studies:
global outlook for changing environment
 Russian S&T Foresight:
methodology and examples of key results
 Creating S&T Foresight System in Russia:
tasks, typical ‘lessons’ and key steps forward
2 
［セッション１］
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HSE ISSEK as a centre for advanced studies in STI 
Leading centre of 
excellence in STI 
International outreach 
HSE 
ISSEK 
International 
Advisory Board 
Systemic research 
≈ 200 staff members 
54 doctorate holders 
8 invited professors 
60+ research assistants annually 
15+ years of experience 
Cooperation with leading universities and 
research centres from 20+ countries 
Basic research 
Contracted projects 
Empirical studies 
Master’s programme ‘Governance of 
Science, Technology and Innovation’ 
Balanced structure 
12 research centres 
2 international labs 
Memberships in international expert groups 
8
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Facts and figures 
• 150+ articles in leading scientific 
journals (including Nature, Applied
Energy, Energy Policy, Technovation, 
Technological Forecasting and Social 
Change, Scientometrics, Futures, 
Foresight, Journal of Knowledge 
Economy, etc.)
• 90% of articles in Q1-Q2 journals
• 50+ international book chapters
• 70+ working papers indexed in SSRN
(Series: Science, Technology and 
Innovation)
• 20 young scholars (below 39 
y.o.) have published papers in 
journals indexed in Scopus &
Web of Science
• 60+ students annually 
participate in HSE ISSEK 
research projects 
• Journal 
Foresight and STI Governance
• Indexed in Scopus (Q2), EBSCO, 
SSRN, RePEc, ProQuest, New 
Jour, Academic Search Premier, 
RSCI WoS 
• Participation in editorial 
boards of 10 international 
journals 
• Springer book series on 
STI studies
• > 30,000 paid downloads
total 
STI measurement 
 Statistics and indicators of STI, Information Society, digital economy, education,
employment
 Business tendency surveys
 Methodological studies and survey design
 Data analysis and international comparisons
STI policy 
 Institutional design of institutions (research and policy evaluation)
 Economic mechanisms (funding, tax incentives, performance-based compensations,
etc.)
 Regional and cluster STI policies (Russian Cluster Observatory)
 Innovation strategies of large companies
Foresight and long-term forecasting 
 Global technology trends
 Foresight methodologies
 Long term foresight, forecasting and strategic planning at national, sectoral, regional
and corporate levels
6 
Major research areas 
9
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STI policy studies: new projects 
International contributions: 
• OECD STI policy reports
• UNESCO Science Report 
• Global Innovation Index
• BRICS series (Routledge)
• Annual Report on BRICS' National Innovation Competitiveness Development (2017)
• Springer book series on STI studies
Demand for human 
resources and skills in S&T 
Best management practices in public 
research institutions 
Monitoring innovation programmes of 
state-owned companies 
Russian Cluster Observatory 
Knowledge Triangle (OECD) 
S&T policy evaluation 
(Doing Science) 
Efficiency of government R&D 
funding 
National reports 
and guidelines 
8 
Foresight: recent and ongoing projects 
International contributions: 
• OECD Government Foresight Community
• OECD STI policy reports
• Springer book series on STI studies
• Advise and consultancy: South Africa, Morocco, APEC
Foresight for housing and smart cities 
Foresight for markets, technologies and skills 
for finance sector 
Foresight and strategy for shipbuilding sector 
Foresight for space industry 
Priorities for S&T co-operation in BRICS 
National S&T Foresight: 2030 – an update 
S&T Foresight for agri-food sector 
Strategy and emerging technology studies 
for aircraft sector – 2030 
National reports 
Megatrends 
10
9 
Master’s programme 
• Launched in September 2014
• Teaching staff:  leading ISSEK and international scholars
• Double degree programmes: Technische Universität Berlin, Maastricht University, Seoul National University 
• Student exchange programmes: University of Bremen, Tokyo University
• International internships: OECD, ZSI, etc. 
53 
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Applicants Students Applicants Students Applicants Students Applicants Students
2014-2015 2015-2016 2016-2017 2017-2018
International
Domestic
Outline 
 HSE and ISSEK:
a few key facts
 S&T Foresight studies:
global outlook for changing environment
 Russian S&T Foresight:
methodology and examples of key results
 Creating S&T Foresight System in Russia:
tasks, typical ‘lessons’ and key steps forward
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S&T Policy: 
current challenges 
S&T Policy  
S&T FORESIGHT 
Expectations Possibilities 
External Challenges* 
Evidence-based analysis  
“proofs” and transparency  
“What if ” questions  scenarios 
and modelling  
Weak signals of emerging 
disruptive trends  intelligence 
Prioritizing  detailed data 
Integration to policy  “smart” 
decisions  
Multidisciplinary and multicultural 
research  
Integration of quantitative and 
qualitative methods  
Big Data analytics  
Stakeholders engagement 
Communication and networking 
•Selectivity (which fields we support?)
•Concentration (which institution
or research team we support?)
•Sustainability (do we spent enough  
resources to reach the goal?)
11 
•Institutional framework (IPR,
transparency, business climate, agile
ecosystem, etc.)
•Providing mobility and substitution of
resources
•Smart governance (bargain between
“hard and soft” modes)
* Adapted from L.Giorgiou 
S&T Foresight Results: 
key beneficiaries  
12 
Government 
Research 
organizations 
Business 
Regions  Universities  
S&T Foresight 
results  
Society 
Funds 
Policy 
recommendations 
R&D priorities  
Tends and 
challenges 
Products and 
services Markets 
Skills 
COULD FORESIGHT MEET THIS GROWING DEMAND ?  
12
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Russia 
Foresight  generations:  
Russia and foreign countries 
Technology 
forecasts 
projects  
Forecast and 
foresight projects 
with technology, 
markets and 
macroeconomic 
inputs and NIS 
context 
Forecast and 
foresight projects 
with technology, 
markets and global 
social dimensions, 
inc. Grand 
Challenges 
1970 1980 1990 2000 2011 
JAPAN 
Complex Program of 
S&T development  
USSR 
France 
Netherlands 
Canada 
Sweden 
Australia 
More that 10 
countries 
Germany 
S. Korea
UK 
…. 
Other  
More that 
15 
countries 
Japan 
USA  
Spain 
S. Africa
Brazil
China
…. 
Other  
More 
than 50  
countries  
USA 
2017 
Foresight 2.0, 
3.0….. 
What’s next? 
More than 2000 
projects 
More 
than 100  
countries, 
including 
Ukraine, 
Belarus,  
Bashkortostan 
Integration to 
STI policy  More than 80
S&T Foresight
projects
National,
regional, corporate 
levels 
Expert networks
Building national 
Foresight system
Cuba 
•Combination: national 
Foresights and specific, 
problem-oriented projects 
•Involvement of society
and networks
•Changing STI policy
agenda
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Term “Foresight”:  
becomes more and more popular in Russia 
Number of publications on Foresight  
in Russian Science Citation Index database 
We have “critical mass” for 
national S&T Foresight system 
Search was run for the Russian word “Форсайт” (Foresight) and all its word-forms in keywords-
title-abstract of publications in Russian Science Citation Index (РИНЦ  www.elibrary.ru)  database 
for all types of documents. 
15 
Semantic agenda of high level STI policy 
papers  
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Expert 
methods  
Expert panels 
Workshops 
Fleets 
Foresight clubs 
Foresight 
sessions 
Surveys 
…….. 
S&T Foresight Results: 
Shortcomings of methodology 
14
17 
Evidence -
based  
Econometrics 
Statistics 
Macroeconomic 
forecasts 
Industrial 
modelling 
Data analytics 
…… 
S&T Foresight Results: 
Shortcomings of methodology 
18 
Creativity 
S&T Foresight Results: 
Shortcomings of methodology 
FORESIGHT 
Futurology 
Fantasy 
Transhumanism 
Foresight by 
genius 
Wild cards 
Weak signals 
…….. 
15
19 
Evidence-based 
methods 
Creativity 
methods  
Expertise and 
networking 
S&T Foresight Results: 
Shortcomings of methodology 
FORESIGHT 
20 
intelligent Foresight Analytics (iFORA): a new frontier 
Big Data 
User-friendly interface 
Scientific 
articles 
Expert 
reviews 
Patents 
Reports of 
international 
organisations 
and consulting 
companies 
Professional 
media and 
social 
networks and 
blogs 
Proceedings 
of 
international 
conferences 
Semantic analysis Machine learn ing  
Text mining 
Integration Validation 
Evidence for foresight, strategic planning and analysis: 
• STI and market trends, prospective technologies and products, business models, skills, networks, 
etc. – existing and emerging
• Automated standardised and customised reports 
Literature analysis  
Expert panels and 
focus groups 
 Delphi surveys 
In-depth and 
structured interviews 
Integrated system for quantitative and 
qualitative data analysis and 
visualisation 
Research 
grants 
and 
reports 
16
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Foresight studies: insights from world semantic map 
S&T Foresight Results: 
Emerging global challenges 
• Social stratification, poverty
• Demographic problems 
• Urbanisation 
• Public health 
• Biosecurity
• Food security
• Energy security
• Rejection of new institutes by the 
public 
• Rejection of new technologies by the 
public 
• Ethical dilemmas • Emergence of new
technology wave 
• Demand for S&T 
innovations 
• Problems with production 
systems’ reliability 
Technological 
Political and 
institutional 
Values 
Economic 
and 
structural 
Environmental Social 
22 
• Growing demand for food
• Improving wellbeing in 
developing countries 
• Economic globalisation 
• Loss of biodiversity
• Climate change 
• Degrading agri- and 
ecosystems 
• Depleting natural 
resources 
17
S&T Foresight Results:  
semantic map for climate change 
15 
23 
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iFORA: insights for global trends in finance emerging 
areas   
Confidential 
18
Could Bid Data help us?   
Features of iFORA: classification of more than 2000 
world markets  
25 
Confidential 
Radical products and services: 
R&D outcomes 
2015 2020 2025 2030 2015 2020 2025 2030 
Metacomputing “Smart” businesses 
“Smart” 
infrastructures 
Cloud 
solutions 
“Internet 
of things” 
Devices for monitoring the 
current 
state of the body 
Bioelectronic 
interfaces 
Drug delivery 
systems 
Biocompatible 
materials 
Nanostructured 
composite materials 
with special 
properties  
Emitters based 
on nano- 
heterostructures 
Electronic elements based on 
graphene, fullerenes, carbon 
nanotubes, quantum dots 
Memristor-based electronic 
elements  
Monitoring of 
environment, 
assessment 
and forecasting of 
natural and 
technogenic 
emergencies 
Liquefied 
natural gas 
Fuel cells 
High capacity electrochemical energy storages 
“Smart” networks  
Nano 
Molecular self-
assembly 
and self-
organisation 
of nanomechanical 
systems 
Technologies 
and materials 
for 3D printing 
Augmented reality 
Example 
26 
19
Russia S&T Foresight Results: 
analysis of health markets  
27 
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Foresight 2025 (2006-2008): 
systemic approach  
1. ICT
2. Security 
3. Nano industry
4. Living systems 
5. Medicine and
health
6. Natural resources 
7. Transport & 
aerospace
8. Energy 
9. New
manufacturing 
systems 
10. Technologies for 
society 
28 
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1. ICT
2. Security 
3. Nano industry 
4. Living systems
5. Medicine and 
health  
6. Natural
resources
7. Transport & 
aerospace
8. Energy 
9. New 
manufacturing
systems
10. Technologies for 
society 
Medicine and Health 
 DNA microchip technologies for 
detecting clinically significant
pathogens and diagnosing diseases 
 Automatic devices for detecting 
pathogens, and assessing their drug 
sensitivity and resistance within 1h
 Genetic and protein markers for early 
miscarriage and pregnancy diagnostics 
 Devices for non-invasive 
determination of blood glucose  
 Quantum dot technology for 
diagnostics of diseases
 Technology for storing, growing, and
transplanting autogenous tissues
 Artificial blood, eye, bones 
 Robots for caring for people with
physical and mental disabilities
 Nanostructured fabrics for making 
bioactive clothes
 Corrosion-resistant materials and
coatings for exploitation in extreme 
environments 
 Sensory elements for next-generation
nano-size biochips  
Foresight 2025 (2006-2008): 
high level of accuracy  
29
1. ICT
2. Security 
3. Nano industry 
4. Living systems
5. Medicine and 
health 
6. Natural
resources
7. Transport & 
aerospace
8. Energy 
9. New 
manufacturing
systems
10. Technologies for 
society 
Nano industry 
 Nanostructured fabrics for bioactive 
clothes 
 Corrosion-resistant materials and
coatings for exploitation in extreme 
environments 
 Sensory elements for next-generation
nano-size biochips 
Energy 
 Power installations for generating 
electricity, heat, and cold at the same 
time 
 Adaptive learning energy saving 
systems for buildings (smart homes) 
 Efficient energy storage 
supercondenser-based systems 
 Efficient technologies for production of 
synthetic liquid fuels for application as 
motor fuels 
 Technologies for designing and
constructing energy efficient buildings 
with 2.5-3 times lower power intensity
 Technologies for CO2 capture and
storage during organic fuels burning 
 Fast neutron reactor technologies with
heavy and light liquid-metal coolants 
Foresight 2025 (2006-2008): 
high level of accuracy  
30 
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S&T Foresight semantic map: 
Demand for new jobs and skills  
31 
Outline 
 HSE and ISSEK:
a few key facts
 S&T Foresight studies:
global outlook for changing environment
 Russian S&T Foresight:
methodology and examples of key results
 Creating S&T Foresight System in Russia:
tasks, typical ‘lessons’ and key steps forward
32 
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National System of S&T Foresight: 
position in the system of strategic planning 
photo 
photo 
Russian S&T Foresight 
Forecast of socioeconomic 
development 
Budget forecast 
Strategic objectives and priorities of 
socioeconomic development  including 
S&T development 
 (Addresses of the President of Russia)  
Development strategy for macroregions 
State S&T development programme 
Strategic foresight 
Priority S&T areas and critical technologies for Russia 
N
a
ti
o
n
a
l 
le
v
e
l 
Spatial development strategy 
Development programmes for innovative 
regional clusters 
R
e
g
io
n
a
l 
le
v
e
l 
Sectoral strategies 
Sectoral priority areas and critical technologies 
Sectoral S&T foresights 
S
e
c
to
ra
l 
le
v
e
l 
State regional programmes 
Programmes and 
target documents 
of companies 
Strategic research 
programmes for 
technology platforms 
Technology 
roadmaps Sectoral state 
programmes 
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Strategy for socioeconomic 
development 
Strategy for S&T development 
Strategy for national security  
Russian S&T Foresight:  
rapid growth and emergence of national S&T Foresight system 
photo 
2009 2006 
Critical 
technologies 
(national) 
S&T Foresight 2025 
S&T priorities for natural resources 
Foresight for nanoindustry markets 
Foresight for ICT 
and mass-media 
2030 
S&T priorities for 
Bashkortostan 
S&T priorities 
for Moscow 
S&T priorities 
for Samara 
Tomsk 
innovation 
infrastructure 
S&T priorities 
for Tula 
Regional clusters 
Roadmap for power 
engineering 
equipment 
Sectoral roadmaps for new materials 
(space, aircraft, nuclear energy) 
Roadmap for medicine &  
pharmaceutical industry 
Roadmap for water purification 
Roadmap for composite materials 
Roadmaps for energy efficiency 
Roadmaps for oil & gas sector: upstream & downstream 
Roadmaps for technology platforms 
Programmes of innovative development of 
state-owned companies: priorities, 
roadmaps, technology audit, et al. 
Foresight for 
shipbuilding 
Critical technologies (national) 
Software –  Interaction with expert network 
Online database on global technology trends 
Software – Interactive 
technology roadmaps 
Demand for future skills 
Foresight for civil society 
Sectoral and 
corporate level 
Foresight 
infrastructure 
Roadmap  
for space 
navigation 
S&T Foresight 
for aircraft 
sector 
Concept of a 
roadmap for 
automotive 
industry: (FCV) 
Roadmap for LED manufacturing 
Roadmaps for 
aircraft 
Agro foresight 2030 
Critical 
technologies 
(sectoral) 
Network of sectoral 
S&T Foresight 
centres 
Regional  
level 
Federal  
level 
Regional 
Foresight  
(education) 
National Foresight 
system  
Critical technologies 
(national) S&T 
Foresight 
2040  
S&T Foresight 2030  
1996 – 1997: Initiation  
of Foresight projects in 
Russia (HSE team) 
Foresight for National 
universities  (5/100) 
Assistive technologies 
2008 2010 2011 2012 2013 2014 2007 2015 2016 
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National S&T Foresight: 
basic hypothesis  and key questions 
Moving to new production 
paradigm  accelerated, avalanche-like 
application of advanced production technologies and 
new materials, total customization and personalisation 
Transformation of global value 
chains  emergence of new ones, “elimination”
of certain traditional segments, redistribution of profit 
margins between participants 
Moving to “action” economy  
growing roles of “system integrators” - companies 
which provide turn-key solutions by quickly assembling 
them from the best available technologies adjusted to 
match specific demand 
Changes in the employment 
structure  triggered by the move towards the
new production paradigm  
New education model  building “skills
portfolios” based on expected demand by companies 35 
1. WHEN, NOT WHAT
2. WHY, NOT HOW
Portfolios of technological 
leadership have been 
completed: who will 
implement the first? 
Technocratic approach with 
KPI vs socio-humanist and 
mission oriented values of 
next generation of leaders  
3. WHO: GEEKS VS
ROUTINS 
Growing social differentiation 
promoted by AI: one genius or 
millions of low qualified 
workers  
S&T Foresight: 
Basic requirements 
36 
Obligatory 
Time horizon: at least 10 years
Participatory: Involvement of all categories of
stakeholders (representation of each side has to be not less 
than 10%) 
Criteria for experts: 
-publications in peer-reviewed international journals, the 
citation index is not below the world average level
-patents on the relevant technological areas
-co-nomination by at least three other experts
Number of involved experts: not less than 100 for 
national projects and at least 50 for sectoral / problem-
oriented projects
Methodology:
-combination of evidence-based, creative, interactive and
expert methods
-wide evidence base (Russian and foreign Foresight projects) 
Decision making support:
- presence of practical recommendations for the use of the 
results in the political decision making process
Additional 
High competence of the project team in
the field of Foresight, certified by leading international 
Foresight centers and reviews of previous customers 
of Foresight projects
The verification of the methodology and 
results with international experts selected by
the following criteria: 
- the number of publications on Foresight in peer-
reviewed journals is at least 10 in the last 5 years
-citation index is not less than the average for the 
field of Foresight
The linkages between the logic of the
project and global challenges, risks and threats
Inclusion of key national and regional
strategic documents into the information
database 
Dissemination of results through
publications, presentations, information materials, etc.
24
National S&T Foresight: 
major milestones 
photo
photo 
Concept of S&T Foresight 2025  
2007-2008  
2006  
3 
2009-2010  
2011-2013 
S&T Foresight 
2030 
S&T Foresight 
2025 
Revision of S&T  
Foresight 2030 
 Methodology 
 National Delphi 
 Impact of the crisis
 Sectoral scenarios
 S&T thematic areas
 Revised methodology 
 Global Challenges
 Promising markets and products
 S&T priorities
 Integration to STI policy 
1 
STF 
2040 
2018-2019 
Changes in external 
environment (GC, GVC,
WIWE) 
New STI policy agenda 
(national  sectoral  
regional) 
Mission oriented and 
target oriented  vs
thematic approach 
New stakeholders and 
beneficiaries 
Ascent on society 
changes (SSH) 
Increasing demand for
evidence (“hard data”) 
Need for systemic
linkages 
Personal responsibility?
 
2 
4 
2015-2017 
 Meeting requirements
of 172 FZ For Strategic 
Planning 
37 
• Revolution VS Evolution  are we ready for rapid growth of
productivity in our multilevel sectors?
• Emphasis on breakthrough and VIP projects VS long and routine
work with details
• Forecasts of “genius” VS in-depth evidence-based research results
• Underestimation of “path dependence” – sunk costs pulls down
• Low level of foresight culture: readiness for innovations by society,
transition for new resources of competitiveness by business, new
governance routines
• Conservatism of matures VS hyper optimism of newcomers
• Low level of institutional memory: “new manager – all new”
• Straightforward, linear logic VS complexities and scenario approach
• Underestimation of the role of intuitions, including skills and low
Russian S&T Foresight studies: 
  some key aspects  
38 
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Technology roadmaps for S&T Foresight: 
translating into projects and investments 
Foresight 
Challenges (objectives) 
Markets 
Products 
Technologies 
R&D 
Critical technologies 
for the industry 
Implementation 
tools 
Governmental and 
corporate programmes: 
• Research 
• Technological 
development 
• Technology imports
• Human resources,
competencies 
• Infrastructure 
• Government policies
and corporate 
strategies 
Priorities 
Technology 
roadmaps 
MONITORING AND EVALUATION 
• Subject areas 
• State of Russian 
R&D 
• Production potential
• Characteristics of 
markets and 
innovative products 
• Support measures 
39 
Thank you for your attention! 
achulok@hse.ru 
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Building a foresight system in government Canada 
Lessons learned at Policy Horizons Canada 
8th International Conference on Foresight 
NISTEP and GRIPS, Tokyo, Japan 
Peter Padbury 
Chief Futurist 
Policy Horizons Canada 
29 November 2017 
WHO ARE WE 
Policy Horizons Canada is a federal scanning and foresight 
organization that is: 
• focused on the medium- to long-term policy horizon
• matrix organization with 30 staff
• governed by a steering committee of DMs who represent
the DM Policy Committees and several government-wide
functions
27
WHAT IS FORESIGHT? 
• Foresight is a discipline that uses inputs from scanning in a systematic
process to understand how an issue could evolve and the challenges and
opportunities that may emerge
• The objective of foresight is not to predict the future, but to explore the
range of futures that may plausibly emerge and then develop policies and
strategies that are robust across that range of futures and that deliver
desired outcomes
• Rigorous foresight helps us understand the emerging policy landscape and
provides the best foundation for pragmatic vision-building.
3 
THE CENTRAL ROLE OF MENTAL MODELS 
• Humans have an amazing capacity to visualize the future.  It allows us to consider a 
problem, explore options, weigh pros and cons and in so doing develop mental models 
even run “movies” of possible strategies and desired outcomes.
• Foresight tools help people share, explore and test their mental models about how the 
world is changing and what it could mean for their organization.
• Foresight is a learning process and a way of thinking 
• The Horizons Foresight Method helps people surface, examine, build and test mental 
models by focusing on the information that helps build useful models about the future 
4 
The FOG of the 
unknown future 
Information 
and 
experience  
Form a 
model of the 
system 
New 
information 
disrupts 
Discomfort 
and  close 
down 
Reframe to 
make sense 
Useful new 
model 
28
Trends describe the expected future, 
the high probability, high impact 
developments we need to address. 
Focusing exclusively on the trends 
risks being  blindsided by surprises. 
Trends are based on data (and all data 
is in the past) and may be unhelpful if 
the underlying system is changing in 
fundamental ways. 
Surprises come from the places people 
are not looking.  Scanning identifies   
weak signals with unknown probability 
but potentially significant impact that are 
often ignored. Foresight explores how 
they may interact with the system to 
create surprises. 
5 
SCANNING FOR WEAK SIGNALS IS  
 THE FOUNDATION FOR USEFUL FORESIGHT 
APPROACH TOOLS IMPLICIT 
ASSUMPTIONS 
PRODUCT 
Forecasting • Scanning for trends 
• Data analysis 
• Trend extrapolation
• Trend impact 
assessment 
The future is an extension 
of the present. Surprises 
come from changes in the 
value of the known 
variables 
An understanding of the 
expected future 
Strategic 
Foresight 
• Scanning for weak
signals of change
• Driver analysis
• Influence maps
• Cross impact analysis
• System analysis 
• Scenarios 
• Assumption testing
The underlying system is 
evolving. Surprises come 
from changes that disrupt 
the system 
An understanding of the 
range of plausible 
futures and the potential 
surprises that current 
policies and institutions 
are not ready to address 
Applied 
Foresight 
• Builds on strategic
foresight 
• Stakeholder analysis
• Design thinking
• Strategy and vision
building
By understanding how the 
system could evolve and 
the surprises that could 
emerge, we can develop 
more robust policies, 
strategies and visions 
Policies, strategies and 
visions that are robust 
across the range of 
plausible futures 
6 
FORECASTING vs FORESIGHT 
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7 
• Identify the issue or focus of interest as a system
• Consider the context - the larger system(s) shaping the it
• Prepare a simple domain diagram of what is “in” or “out” as a guide.
• Allow it to evolve over the study.
• Identify “current assumptions” buried in public dialogue and policy documents
• Identify key trends  people assume are true
• Summarize key assumptions as a description of the expected future.
• Scan for trends to understand the expected future 
• Scan for weak signals of potentially disruptive changes
• Conduct interviews dialogue to understand the system and develop insights
• Develop a system map including key nodes and relationships
• Use the map to identify where change could occur and direct further scanning for 
weak signals as needed 
• Use weak signals and insights from scanning to develop potential change drivers
• A useful change drive disrupts at least one system node in a surprising way.
• Do influence maps to see 2nd to 5th order consequences over time
• Do cross impact analysis to explore surprises from driver interaction at same time
• Develop system-based scenarios to explore a range of plausible futures
• Identify potential challenges and discontinuities
• Test robustness of current assumptions and strategies
• Identify robust planning assumptions
• Identify key challenges and opportunities current policy is not prepared to address
• Policies and programs that are robust across the range of plausible futures
• A solid foundation for strategy and vision-building 
 Horizons Strategic Foresight Method 
SYSTEM-BASED SCENARIOS 
ARE POWERFUL 
8 
 
 
 
Scenario 
logic  
Provides 
boundaries for 
each scenario 
Driver 1 
Driver 2 
Deduce what 
“value” each 
driver takes 
under this 
scenario logic 
System 
element 1 
Deduce how 
the above 
context shapes 
SE1 
Scenario 
element 2 
Deduce how 
the above 
context shapes 
SE2 
Policy 
challenges 
Identify the 
challenges 
current policy 
is not ready to 
address 
Test 
assumptions 
Test the 
robustness of 
current 
assumptions 
The elements 
in the system 
map become 
“lens” in the 
scenarios 
System-based scenarios allows users to “see” 
what the system looks like in the future given 
different conditions. They provide a rigorous 
analysis of how the landscape could evolve. 
The end state or structural scenarios are an 
analytically solid foundation for developmental 
or narrative scenarios.  
Example: a system map of the food production 
system to explore the issue of food security 
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Example of scenario logic 
Muddling 
Through 
Slow Decline Gradual 
Progress 
Transformation 
Logic Incremental 
approach. No 
major decline or 
improvement 
Period of 
instability. Things 
are not getting 
better 
Growing prosperity 
and security 
Crisis catalyzes 
change (drought > 
food shortage) 
Geopolitics Declining US 
and EU 
influence, while 
China and 
others grow in 
influence  
Shifting coalitions  
led by US, China 
and others 
compete for 
influence  
US, EU, China and 
others cooperate  
to promote 
prosperity 
Recognition of shared 
values and mutual  
interests in 
addressing global 
issues  
Economy West is fiscally 
constrained, but 
‘rise of the rest’ 
slowly 
continues  
Recession 
Growing debt 
Growth hubs in 
parts of Asia 
Growing value 
chains. Growing 
transparency and 
accountability 
Well-being redefines 
progress. Both long 
and short (resilient) 
value chains.   
Political Shifting 
consensus 
Patching-up old 
systems 
Mini-lateralism: 
coalitions of like-
minded 
Competing norms 
Multilateralism is  
working and 
becoming 
networked. 
Experimenting with 
co-creation,  
empowerment of self-
organizing networks 
to produce global 
public goods 
HOW FORESIGHT SUPPORTS THE POLICY PROCESS 
MAIN OUTCOMES: 
• Clarify planning assumptions
o validate credible assumptions
o identify vulnerable assumptions in need of further research
o Identify and rewrite mistaken assumptions
• Identify emerging challenges and opportunities
BENEFITS: 
• Enhance mental models of participants
• Focus attention and dialogue on strategic issues
• Develop more robust policy, strategy and programs
• Rehearse for change
5 
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POTENTIAL CONTRIBUTIONS OF FORESIGHT 
TO THE POLICY PROCESS 
Agenda 
setting 
Problem 
definition 
Analysis 
Consider 
alternative 
solutions 
Decide 
Implement 
Learn 
11 
Identify emerging issues and 
policy challenges 
Scan for weak signals - signs 
that this problem may be 
evolving 
Clarify and test credible and 
vulnerable assumptions 
Explore how external change 
drivers are shaping the 
system 
Develop scenarios to explore 
how the problem and its 
context could evolve 
Test strategies to ensure they 
are robust across a range of 
futures 
Scan for or develop new 
approaches or strategies 
Foresight provides context, a sense of the evolving policy 
landscape, to improve near and medium term planning 
and vision-building 
• 1-3 years 
• Focuses on 
near-term,
the high 
probability
high impact 
developments 
that are
obvious and 
must be
addressed 
• 3-5 years 
• Identifies 
proposals to 
address issues 
in the
expected 
future.
• With foresight,
proactively
prepare to 
address 
emerging 
challenges and 
opportunities 
• 5 to 15 years
• Identifies 
emerging 
challenges 
• Test / rewrite
planning 
assumptions 
• Ensures 
strategies are
robust across 
a range of
plausible
futures
Short Term Medium Term Foresight 
12 
12 
HOW FORESIGHT IMPROVES PLANNING AND VISION-BUILDING 
Strategy and 
vision-building 
• 5 to 15 years
• With and 
awareness of
the emerging 
policy
landscape
develop 
robust 
strategies to 
move
towards a
preferred 
future
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Provides follow-
up interactions 
to help clients in 
their sustained 
efforts of using 
foresight to 
become 
anticipatory 
organisations. 
Applying Design Thinking, Horizons keeps its user experience in mind 
when planning collaborations over short and long time spans. 
Aims to have a 
wide scope of 
content 
(scanning, briefs 
& reports) 
scanning,  to 
inform clients 
with urgent 
needs. 
Develops a range 
of custom services 
(workshops,  
training & 
partnerships)  to 
support teams in 
their efforts to 
translate foresight 
into policy 
decisions and 
actions.  
Works with 
clients and 
others to build 
capacity and 
develop useful 
products. 
Short Term Medium Term Foresight 
13 
13 
HORIZONS FUNCTIONAL RELATIONSHIP WITH CLIENTS 
Strategy and 
vision-building 
 UNIQUE FEATURES OF THE HORIZONS METHOD 
• Engages knowledgeable people to share their mental models of
the system and explore how the system may evolve
• Uses our capacity to visualize the future through our mental
models and “movies”
• Visual tools provide “scaffolding” at every step of the process to
help participants to share their models and facilitate dialogue
• Systems thinking is the analytical foundation
• System-based scenarios ensures the findings are provocative yet
plausible and strategically useful
14 
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LESSONS LEARNED FROM FORESIGHT UNITS 
IN OTHER COUNTRIES  
15 
Horizons has looked at foresight practices in Singapore, UK, Finland, Germany, 
France and South Korea. The following generalizations are possible: 
1. In countries that take foresight seriously, the senior public servants are active in an
ongoing foresight conversation. 
2. In Singapore, UK and Finland sophisticated scanning processes familiarize leaders with
the early signs of potentially disruptive change on the horizon.
3. Several countries use strategic foresight to explore how large systems and complex 
public policy problems could evolve and the surprises that could emerge.
4. Singapore and Horizons also use applied foresight, which draws on design thinking to
help groups develop solutions to specific problems.
5. Several countries are attempting to curate “building blocks” from the foresight 
conversation so the next conversation or project does not start at the beginning.
16 
ELEMENTS IN A GOVERNMENT-WIDE FORESIGHT SYSTEM 
34
A SHARED VOCABULARY HELPS 
17 
Scanning identifies weak signals that are early signs of changes in the domestic and international 
environments that could have a significant impact on the issue or system we are studying. 
Foresight explores how these changes may evolve and interact to create a range of futures as well 
as new policy challenges and opportunities. Insightful scanning is the foundation for great 
foresight. 
Forecasting relies on trend data from the past to extrapolate, estimate or simulate the baseline or 
expected future. Its value is limited at a time when the underlying systems are changing. 
Assumptions are the foundation on which we build our understanding of an issue or system. They 
are a very efficient and strategic way to test and communicate the findings of a foresight study.  
Expected future is how most people typically see the future. The expected future looks a lot like 
today. This, often unconscious, image shapes the decisions we make. It is visible as assumptions, in 
our conversations, decisions and buried in public policy documents.  
Alternative plausible futures are futures that could realistically come about that are substantially 
different from the expected future. The identification of alternative plausible futures helps one to 
be better prepared for the disruptive changes that have not been factored into the expected 
future. 
    Thank you! 
Policy Horizons Canada 
www.horizons.gc.ca 
18 
For further information: 
For an overview of the Horizons Foresight Method and the inner game of foresight: 
http://www.horizons.gc.ca/sites/default/files/uploaded_media/2016-271-overview-eng_1.pdf 
A detailed training manual can be found on our website: 
http://www.horizons.gc.ca/en/content/foresight-training-manual-module-1-introduction-foresight 
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Foresight for Science, Technology 
and Innovation Policy in Japan: 
Past, Present and Future 
Dr. Shinichi AKAIKE 
Director, S&T Foresight Center 
National Institute of Science and Technology Policy 
Ministry of Education, Culture, Sports, Science and Technology 
0 
©NISTEP 2017.  All Rights Reserved 
Staff:  45+ (about 35 Research Staff incl. Visiting Researcher)
1988：National Institute of Science and Technology 
Policy established (restructured from the 
National Institute of Resources) 
2001：Ministry of Education, Culture, Sports, 
Science and Technology (MEXT) formed 
due to administrative reform. NISTEP 
became an affiliated research institute 
under MEXT. The Science and Technology 
Foresight Center was founded as a part of 
NISTEP. 
2013：Reorganized the structure of  NISTEP 
(Japanese organization name) 
2016：Reorganized the structure of NISTEP  
(Group restructured) 
Organization and Personnel 
Major Research Activities 
Director 
General 
Deputy 
 Director 
General 
1st Theory-Oriented Research Group 
2nd Theory-Oriented Research Group 
1st Policy-Oriented Research Group 
2nd Policy-Oriented Research Group 
Science and Technology Foresight Center 
Research Unit for Science and 
Technology Analysis and Indicators 
Research Support Sector 
Theoretical surveys and research on effects of S&T on the economy and society 
Theoretical surveys and research on R&D promotion 
systems of S&T 
Empirical surveys and research on conditions for promotion of S&T, such as  
personnel, relationship of S&T with people and society 
Empirical surveys and research on industry-academia collaboration, academic  
start-ups, regional innovation 
Theoretical / Empirical surveys and research on S&T trends and foresight 
Theoretical / Empirical analysis and research on S&T activities and relevant 
policies 
・General Affairs Division ・Planning Division
Budget 
○Analysis of the Innovation Process
○Analysis of Science and Technology
and Academic Activities
○Science and Technology Foresight, 
 and Science and Technology Trends
○Science of Science, Technology and 
Innovation Policy
History 
[ *As of FY 2017 ]
1 
Approx. 8 Hundred Million Yen (~ 6M Euro) 
Brief History & Outline of NISTEP 
［セッション２］
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Integrating Retrospective & Prospective Approach 
- Direction and Methodologies of Policy Analysis
2 
  Quantitative 
  (Objective / Autonomous) 
 Qualitative 
  (Subjective / Participatory) 
Retrospective 
Bibliometrics & 
Statistical Survey 
Big Data Analysis 
Public Opinion 
Poll 
Questionnaire 
Survey 
Cohort Study 
/ Tracking 
Database Tracking 
Case Study 
Focus Group 
Interview Benchmarking Analysis 
Science Map 
Doctoral Human Resource Profiling 
J-GRAD 
TEITEN Survey 
Internet Survey on S&T Public Awareness 
Success Case Study of Industry-Academy Collaboration 
Horizon Scanning thru 
Big Data Crawling 
Planning led by 
Expert Panel 
Participatory 
Workshop for 
Scenario Planning 
Strategic Planning / Target-
Setting for Funding 
World Wide 
Views (WWV) Delphi Survey 
KIDSASHI 
Target R&D Area Setting for JST / AMED 
SWOT Analysis & 
Planning 
Regional Foresight Workshops 
Establishing Univ. Start-ups DB 
Traditional S&T Foresight 
©NISTEP 2017. All rights reserved 
Prospective 
©NISTEP 2017.  All Rights Reserved 
     1st Basic Plan 
   (FY1996 to 2000) 
    2nd Basic Plan 
  (FY2001 to 2005) 
    3rd Basic Plan 
    (FY2006 to 2010) 
 Total Budget: 
 17 trillion JPY 
- Construction of
new R&D system
 Total budget: 
2nd Plan: 24 trillion JPY 
3rd Plan: 25 trillion JPY 
- Promotion of R&D in
prioritized areas
(Life Science, Materials 
 & Nanotech, ICT, 
  Environment) 
   Total budget: 
    25 trillion JPY 
- Promotion of
R&D to address
socio-economic
issues
FY2016 to 2020 
 4th Science and  
   Technology Basic Plan 
  (FY2011 to 2015) 
The 5th
 S&T 
Basic 
Plan 
S&T Basic Plans : Historical development 
3 
(Source) Cabinet Office, Revised by NISTEP 
   Total budget: 
    26 trillion JPY 
- Realizing “Super
smart society”
(Society 5.0)
- Defining
performance
indicators and
numerical targets
37
4 
Outline of the 5th S&T Basic Plan 
<Outline of the 5th S&T Basic Plan> 
- Chapter 1: Basic Concepts
- Chapter 2: Acting to create new value for the
development of  future industry and social transformation
- Chapter 3: Addressing economic and social challenges
- Chapter 4: Reinforcing the “fundamentals” for STI
- Chapter 5: Establishing a systemic virtuous cycle of human
resources, knowledge and capital for innovation
- Chapter 6: Deepening the relationship between STI and society
- Chapter 7: Enhancing functions for promoting STI
 The Science and Technology Basic Plan is a comprehensive plan decided by the
Japanese Cabinet in accordance with the Science and Technology Basic Law, in
order to promote science and technology in Japan over a five-year term, based on a
10-year forward outlook.
 The 5th Basic Plan (FY2016 to FY2020), the first plan formulated by the Council for
Science, Technology and Innovation (CSTI), is focused on enhancing “science and
technology innovation (STI) measures”.
 Executing this Basic Plan will require a wide spectrum of parties—including the
government, academia, industry, and citizens—to work together and lead to
transform Japan into “the world’s most innovation-friendly country.”
Super Smart Society
(Society 5.0)
Service Platform
Reform of 
regulations
and systems for 
new services
Standardization of
Interfaces and 
data formats
Consolidated 
development
of ICT 
infrastructure
Human 
resource
development
(Also, the use of existing positioning 
and verification systems)
Integrated materials
development system
Energy value 
chains
New manufacturing
systems
Intelligent 
transportation 
system
Integrated 
community care 
systems
Resilience against
natural disasters
Hospitality 
systems
Infrastructure 
maintenance and 
renewal
Smart food
chain systems
Global 
environment
Information 
platform
Smart production
systems
New businesses
and services
Security 
advancement
and use in 
society 
Use of
standard 
data
(Source) Cabinet Office, Revised by NISTEP @NISTEP 2017. All rights reserved. 
©NISTEP 2017.  All Rights Reserved 
  Decision of 5th S&T Basic Plan by the Cabinet  (Jan. 2016) 
 Council for Science, Technology and Innovation (CSTI) recently submitted a
recommendation on the Fifth Science and Technology Basic Plan to Prime Minister’s
Cabinet Office, and then, Cabinet has decided the 5th S&T Basic Plan, along the line with
the recommendation by CSTI in January 2016, describing future directions of Japan’s S&T 
and innovation policy for next 5 years starting in FY2016.
 Topics discussed by CSTI included “the building of a super-
smart society,” “integrated reform of competitive funds with
universities,” “promotion of ‘open science’ and ‘open
innovation,’” and “creation of SMEs and venture companies,
challenging for new business.”
 The Special Committee within MEXT’s Council for Science and Technology, as well as
Experts Committee of CSTI, has proceeded with discussions on this topic using survey
and research data provided by NISTEP, such as TEITEN Survey and S&T Foresight.
 Toward Aiming at Following-up Process of S&T Basic Plan 
 NISTEP is trying to follow up progresses of S&T Basic
Plan, including promotion of S&T Foresight and establishing
the Ph. D Database, both of which were explicitly stated in the 5th Plan.
5 
@NISTEP 2017. All rights reserved. 
38
©NISTEP 2017.  All Rights Reserved 
6 
Foreign countries: Russia, Sweden, China 
Foreign counties: EU, APEC, 
 UK, Germany, South Korea 
• Prioritization 
• Top-down decision 
making/prioritization 
• Link S&T policy to 
foresight surveys 
• Catch-up process
• Bottom-up decision 
making 
• Consensus among 
sectors 
1970-80’s 
2000- 
1971-1997  
The 1st– 6th Technology Foresight 
2001 The 7th Technology Foresight 
2005 The 8th S&T Foresight 
Delphi 
Delphi  
S&T Basic Law 
The 1st S&T Basic Plan 
The 2nd S&T Basic Plan 
The 3rd S&T Basic Plan 
1995 
1996-2000 
2001-2005 
2006-2010 
The 4th S&T Basic Plan 
2011-2015 
2010  The 9th S&T Foresight 
Delphi  Scenario 
Needs analysis 
Delphi Scenario 
Regional workshops 
Study on emerging technologies 
• Shift to problem-solving,
backcasting approach 
Innovation 25 
Needs analysis 
Japan is the pioneer of S&T 
foresight surveys. Its method has 
been  adopted in many countries. 
2010- 
Japan Vision 
2020 
The 5th S&T Basic Plan 
2016-2020 
2015  
The 10th S&T Foresight 
Delphi 
Scenario Future vision ・ Integration of S&T policy 
and innovation policy 
2015- 
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• Transition phase
• Moderate link of 
foresight surveys to 
comprehensive S&T
policy 
1990’s 
Foresight 
S&T BASIC PLAN 
Contributing to STI Policy Planning – Historical Developments 
- Transition of STI Policy Framework and Foresight Surveys
@NISTEP 2017. All rights reserved. 7 
The 9th Contribution of S&T to 
Future Society (2008-10) 
The 10th Scenario Planning from 
the viewpoint of globalization 
(2013-15) 
The 11th Foresight (2018～) 
1971-2001 
2003-2005 
Innovation 
25 
Changing the future design 
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8 
New Businesses 
and Service 
Prospective Approach: 
 Outline of the 10th S&T Foresight : 3-Steps Approach 
Part I: 
Vision 
Part III 
Scenario 
Drawing Future Societal Vision 
- Consider the structure of future society and
countermeasures to resolve relevant issues
Scenario Planning from the Viewpoint of 
Globalization 
- Extract the issues and consider the directions
of solutions toward realizing the societal vision
- Provide strategy examples including strategies
     toward innovation  and S&T diplomacy 
Part II: 
S&T 
Exploring Future Perspectives on S&T 
- Expert evaluation of expectant S&T
- Delphi survey for future perspectives
©NISTEP 2017. All rights reserved 
©NISTEP 2017.  All Rights Reserved 
Network members / 
Science associations 
collaborations 
9 
⑧ Service society
① ICT and analytics
② Health, medical , …
③ Agricultures, food, …
④ Space, ocean, …
⑤ Environment, Energy, …
⑥ Materials, devices, …
⑦ Infrastructure
Scenario analysis Panels 
Delphi Committees 
Improvement of Lifestyle-related Diseases 
Industry analysis for Renewable Energy 
Future Vision Committees 
NISTEP Foresight center 
Web survey 
2011 
-13
2014 
Evaluation of 
Importance 
Certainty / uncertainty 
Non-continuity 
Morality 
International 
competitiveness 
Realization year for 
Tech. and Market/Social 
Challenge / Policy 
measures to take 
Setting-up topics 
discussion 
S&T perspectives - Expert Evaluation / 
 Delphi Survey 
@NISTEP 2016. All 
rights reserved.
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10 
- Leadership
- International
coordination &
collaboration
- Autonomy
Thematic and Integrated Scenarios 
Advanced manufacturing platform towards future industry creation 
and societal reform 
Consider advanced manufacturing platforms through advanced fusion with ICT and 
services that contribute to “future industry creation and societal reform”. 
Future co-creating services 
Consider service innovations that construct various elements and co-create new 
values and services that meet the user’s requests. 
Improvement of physical and mental health towards realization of 
a society with healthy long-life 
Disease control towards sustainment of work force in a super aged society, and 
health improvement and functional expansion of brain and mind.  
Maintaining food production and ecosystem services using 
regional resources  
Cross-field activities, consider based on “food, sustainability and human resources 
development 
Energy, environment and resources that contribute to building 
a sustainable future 
Consider energy, environ. and resources that contribute to the best energy mix and 
solving climate change issues. 
J
a
p
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 in
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b
a
l c
o
n
te
x
t 
Thematic Scenarios 
Integrated 
Scenarios 
Resilient social infrastructure to respond to large scale disasters 
and an aging population with fewer children 
Consider from the viewpoint of response to large-scale natural disasters, land 
monitoring and integrated social infrastructure management. 
©NISTEP 2017. All rights reserved 
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 Consider the technology development for IoT/IoE that Japan had strength and the  progress
on social challenge resulting from declining workforce
 Lead advanced information society by centralized collecting and analyzing various data such
as “living data”
Decision making on  
Overlooking a whole 
Properly address Heavy 
rain on information 
Home Retail Manufacturing 
… 
Transportation Agriculture Medical Care 
Get up 
Go to bed 
etc. 
Destination, 
purpose，etc. 
Exercise， 
etc. 
Purchase  
hitory 
etc. 
Cropping record 
Weather etc. 
Manufacturing 
Record 
etc. 
Personal info proxy admin Agency 
Collect and accumulate various data 
in physical space based on living data 
Analyze the integrated data 
Decision-making for total 
optimization 
Open 
Disclose the eligible data as open-data  
after completing anonymization process Provide various visualizing analysis  function to government 
Collect various data  
using our strength 
 including elements  
such as sensor, devise,  
and home appliances 
Be secured promoting  
R&D on security  
related fields 
Analyzed by AI related  
technology 
Develop hardware 
 for analysis 
Promote innovation  
through being open 
P
ro
m
o
te
 to
 c
o
-c
re
a
te
 v
a
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e
 
（o
p
e
n
 –
in
n
o
v
a
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n
） 
Collect 
Analyze 
Utilize Share 
Shift from labor intensive 
industrial structure to  
Knowledge intensive industrial 
stricture 
Transportation Medical care 
× 
Cultivate  new industrial 
fields 
Living data 
（Personal info） 
Other Information 
Leadership Scenario through Centralized Information Collection 
& Analysis Based on “Manufacturing Capability” （Targeting 2030) 
Leadership 
Aim&Effect 
11 ©NISTEP 2017. All rights reserved 
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Autonomy Scenario to Maintain Japan’s Vitality 
 by Using Brain Big Data 
As the absolute number of working age population (ages 16-64) is decreasing in 2030 while the society is aging further, the labor 
productivity per person is required to increase. Although the impact of disease on employment could be an issue, the impact of 
mental disorders including depression is greater than that of cancers among working age population.  Patients with depression 
account for 6-7%.  Overcoming depression is to secure workforce but also is very important to improve the person’s  QoL, which 
is thought to be most required to realize prosperous society. The society needs not only economical benefits but also spiritual 
benefits and a feeling of happiness.  
（Targeting 2030） 
Autonomy 
Broad Brain Information 
D
e
e
p
 B
ra
in
 I
n
fo
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a
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n
 
Multi-layered brain 
information Infrastructure 
(hundreds of people scale) 
Expansive brain information infrastructure 
(thousands of people scale)  
Physio Bio Phycology Behavior 
Electrode 
Record 
Photo genetics 
Electron microscopic 
connectome 
Brain info 
infrastructure of 
model animals 
Integrated understanding through 
Mathematical & scientific method 
Reveal cranial nerve circuit & function  
related to mental disorder 
Establish an innovative method of diagnosis, 
prevention & treatment 
Overcome mental disorder by 
delivering optimal medical care 
12 ©NISTEP 2017. All rights reserved 
 Quantify the qualitative diagnosis and establish a new method of treatment by turning not
only behavior and psychological states but also information related to brain diagnosis into big
data
 Improve health of labor force and secure QoL in a time of declining population and
autonomously maintain our nation’s vitality
@NISTEP 2017. All rights 
reserved.
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Stakeholder involvement 
Stakeholders Experts 
Government 
Society: Academia, industry, NPO 
Bibliometrics 
Socio-economic 
Needs Analysis 
Delphi 
Scenario Analysis 
Foresight 
Policy makers 
Foresight and engagement in key stakeholders 
The 5th S&T Basic Plan refers to the importance 
of engagement in key stakeholders and policy 
makers. 
42
14 @NISTEP 2017. All rights reserved. 
   Trial of Participatory Approach for Advanced type of Foresight 
Stage Stage2: Regional WS Stage3:Technology WS Stage4:Integrated WS 
Aim Examining an ideal regional 
society in the future 
Examining S&T to contribute 
to the future society 
Examining strategy and 
relevant S&T to contribute 
to the future society 
Identification 
of the relation  
between S&T 
and a societal 
vision 
・Conducting processes (vision→S＆T→strategy) as a package, in order to retain an
integrated view on the relation between S&T and society
--- 
・Setting categories which
can be applied to societal
vision and S&T
--- 
Response to 
complex 
societal issues 
・Examining coexistence  for ‘Aging society’ and ‘Low-carbon society’ as major societal
issues to be resolved
Participation of 
multi-
stakeholders 
・Collaborating with local
authorities
・Selecting suitable
participants and
promoting
participation of person in
charge in associated 
divisions
・Collaborating with academic
societies
・Adding potentials for the
future society from S&T
viewpoint 
・Collaborating with
relevant organizations
・Discussing with experts 
in other local authority,
industry and academia 
[ Source: ‘A Study of the desirable future society based on regional characteristics for establishment of “Aging Society 
  x low carbon society” in 2035’, NISTEP Research Material No.259, June 2017 (in printing) ] 
15 
Literature 
review 
• Low carbon
society
• Aging society
• “Glocalization”
 etc. 
Technology 
WS 
• Society of
Applied
Physics
• Society of
Mechanical Eng.
• Applied Water
Assoc.
Integrated 
WS 
 Developing
   strategies by 
   many 
stakeholders 
Development 
of strategy 
Reginal WS 
at 4 Towns 
• Citizens, NPO,
Specialists,
Industries,
Education,
Finance
• Local gov.
Creating local 
future vision 
Exploring 
future vision 
and society Prediction of
Technologies/
System for 
future vision
Regional Workshop 
– Participatory Approach for Stakeholders involvement
Scenarios obtained from S&T Foresight Survey 
Society
Vision Technology 
and System 
Society 
Vision 
Society 
Vision 
Technology 
and System Scenario 
and 
Strategy 
Summary 
• Results
• Suggestions
Society 
Vision 
43
16 
Population 8,228. The 
administrative area is 
63.50 km and consists of 
five islands in addition to 
Kumejima main island.  
Population 31,500. 
It is a castle town 
and enhancing of 
“Quaort”.  
Yaotsu Town, 
Gifu Pref.  
Okinawa Pref. 
Population 976,800. 
Cabinet designated city. 
It faces the Kanmon 
Strait and is located at 
the northernmost tip of 
Kyushu Island.  
Regional WS Location 
Kitakyushu City, 
Fukuoka Pref. 
Quaort: German 
meaning 
"recuperation 
area". 
Population 10,190 . A 
village located between 
two rivers, houses and 
farmland spread along 
river terraces of about 
120 m above sea level.  
Kaminoyama City, 
Yamagata Pref. 
@NISTEP 2017. All rights reserved. 17 
 Step3:
Examining a strategy in
which stakeholder can
realize the desired theme
 Step4:
Drawing pictures about an
ideal regional life in 2035
Regional Workshop – Procedure and Methods 
 Step1:
Examining an ideal regional
life style among participants
 Step2:
Consolidation of opinions
and prioritization
©NISTEP 2017. All rights reserved 
Stakeholders/ 
players 
[ Source: ‘A Study of the desirable future society based on regional characteristics for establishment of “Aging  
      Society x low carbon society” in 2035’, NISTEP Research Material No.259, June 2017 (in printing) ] 
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Results  
Ex. Science and technology related to realization of social image in 2050 
Health · Living 
~ Sickening society + Senior citizens' 
society, improvement of human ability ~ 
International community 
~ Slow life My Life+My Job～ 
• AI diagnosis, home medical care, biometric
information sensor
• Ultra compact, wearable robot
• Cyborg technology
• Wearable Any sensor / actuator
• Emotion understanding monitoring device
• Robot parent (appearance, texture, voice, etc.)
• Wearable auxiliary equipment
• Society's clearance with high-speed
railway
• Enhancement of VR
• Wearable instant translator
• Enjoying diverse values and coexisting
social systems
19 
“The Form of Future Society Utilizing Regional Resources” 
   (Output Summary) 
Compacting  residential 
area 
Promoting the effective and 
autonomous community 
formation through realizing 
compact residential area, and 
providing common platform/ 
opportunities. 
Mobility management 
Realize transportation types 
by utilizing various tools.  
Promoting relationships in 
motion. Expanding mobility 
radius providing  a more 
fulfilling life. 
Local energy and food 
production for local 
consumption 
Exporting excessive products 
to other regions. Agriculture  
for self-sustaining to realize a 
fruitful life. 
Diverse ways of working and 
learning 
Seeking opportunities proactively and 
flexibly, responding to individual 
preference and demands of society. 
Health and medical care network 
Mutual aid of community, self-sustaining and highly 
satisfactory life through supporting technology such 
as robots, while utilizing geographical conditions of 
the region and traditional food. 
 Key factors of integrated solutions for aging society, low-carbon
society and regional vitalization: regional community roles, branding
of regional resources, creating balanced lifestyle,  a richer society and
exporting regional resources
 Effective strategies to realize these factors
©NISTEP 2017. All rights reserved 
[ Source: ‘A Study of the desirable future society based on regional characteristics for establishment of “Aging Society x low carbon 
society” in 2035’, NISTEP Research Material No.259, June 2017 ] 
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Original Horizon Scanning 
@NISTEP 2017. All
rights reserved.
Scan 
Analyze 
Write 
Review 
Share 
Feedback 
Writing by NISTEP 
Experts 
ICT 
Experts 
Scanning signals 
using ICT 
KIDSASHI (Japanese: きざし、insight, weak signal) 
Knowledge Integration through Detecting Signals by 
Assessing/Scanning the Horizon for Innovation 
Interactive 
communication  
Sharing signals by 
mail, SNS, web site 
Getting feedbacks 
by questionnaires 
@NISTEP 2017. All rights reserved. 21 
Horizon Crawler (screen capture) 
Scope:  300 institutions and 
universities’ press releases 
Frequency：every day 
crawling and collect information 
Using “AI” 
machine 
learning system 
Scan 
Analyze 
ICT 
Original Horizon Scanning – Scan and Analyze 
46
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Scanning signals 
are written to  
articles 
Another NISTEP 
media is also 
prepared   
Write 
Review 
Experts 
Scanned signals are written as articles 
Original Horizon Scanning – Write and Review 
@NISTEP 2017. All rights reserved. 
Feed back from experts though 
 & 
23 
Web Communication 
Fig.  The percentage of registered 2000 
Science experts in NISTEP 
- network since 2001
Life science 
ICT 
Nano/Material 
Energy 
Fabrication 
Space/Marine 
Environment 
Questionnaires 
 New insight
 Weak signal
 Most interested entry
Answer (feed back) 
 Regenerative
medicine
 DNA editing
 Environmental DNA
 Space development
47
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Web Communication 
Case studies of other organizations 
Category Name SNS rules Face book 
“Nice” 
１ Government UK 
Finland 
Russia 
Singapore 
― 
― 
― 
― 
― 
― 
634 
― 
２ Institute 
 Think tank 
NEDO 
JST／JST CRDS 
GRIPS／SciREX 
○ 
△ 
△ 
337 
― 
439 
３ Institute 
 Museum 
 Agency 
MIRAIKAN 
JAXA 
NASA 
○ 
○ 
○ 
24,310 
40,523 
18,883,715 
４ Media Nico Nico β ― 1,736 
５ Organization SINAPSE（EU） 
AIST-industry 
RIKEN consortium 
― 
― 
― 
32,951 
― 
― 
６ Academia A University 
B society 
― 
― 
396 
891 
７ Industries A Industry 
B Industry 
○ 
○ 
20,282 
26,336 
@NISTEP 2017. All rights reserved. 25 
Cost and target ranking 
NEDO 
JAXA/Fun Fun JAXA MIRAIKAN 
SNS 
Not 
interactive 
Web site 
only 
Original 
tool 
SNS 
interactive 
Original 
platform 
For Expert   For public 
JST/JST CRDS 
GRIPS/SciREX Academia a 
C
o
st 
Nico Nico β 
NASA 
SINAPSE（EU） 
RIKEN consortium AIST-industry 
UK：GOV 
Finland：2030.fi 
Russia ”Trendletter” 
Singapore: RAHS 
NISTEP/STI Horizon NISTEP/KIDSASHI  NISTEP 
NISTEP 
high 
low 
Web Communication 
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Shared by SNS 
@nistep.japan 
Web Communication 
Integrating Retrospective & Prospective approach 
- Utilizing Foresight Platform for Strategic R&D Planning
27 
 Utilizing ICT as an information platform to provide evidence / clues for strategic R&D
planning
 Use case: Integrating retrospective mapping of hot research areas through
bibliometrics (Science Map) and prospective views on research strategies (responsive
surveys for Experts Network of S&T Foresight Center : approx. 2,000 experts)
 Relevant information are being provided as a significant evidence for the process of
setting strategic R&D areas by MEXT (to be realized by responsible funding agencies)
Collecting web-based views from Experts 
Network on highlights, core researchers and 
key words of  research trends to be focused 
- Classification of collected 
highlights based upon the 
proximity of contents, from 
trans-disciplinary viewpoints
Visualizing various inter-relationships 
between the nodes, which are difficult 
to grasp through simply calculating 
frequency using Excel 
Contribute to the process 
of setting strategic goals 
and R&D goals for funding 
agencies 
Science Map 
Provide materials to extract 
emerging research areas 
which seem to be led by, and 
promising for Japanese 
research teams 
Provide bird-eye views on 
current R&D status in key  
areas and benchmarking 
with major countries 
Panoramic View 
Reports etc.  by 
JST / CRDS 
- Establishing network 
charts by analyzing 
researchers involved
and key words 
Advanced R&D Programs for Medical Innovation 
Retrospective 
(Bibliometrics) 
Approach 
Prospective (Foresight) Approach 
©NISTEP 2017. All rights reserved 
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Global Networking of Foresight Activities 
@NISTEP 2017. All rights reserved. 
29 
Title:  Serving Aging Societies Globally through Science, Technology, and Innovation Policies 
Organizer  Mr. Naoki Saito Deputy Director General, NISTEP, Japan 
Co-Organizer  Dr. Kuniko Urashima Senior Research Fellow, NISTEP, Japan 
Moderator  Mr. Kei Koizumi Visiting Scholar, AAAS; Former Assistant Dir. 
Federal R&D, OSTP, USA 
Speaker Dr. Luke Georghiou Vice-President, Professor, the University of 
Manchester, UK 
“Integrating Health and Social Care to Cope With an Aging Population: Innovation Challenges” 
Speaker Dr. David M. Hart Professor, George Mason University, USA 
“Science and Technology Policy for An Aging Society in the United States” 
Speaker Dr. Nares Damrongchai CEO, Thailand's Center of Excellence for Life 
Sciences, Thailand 
“Internationalization of Aging in Thailand and the Importance of Biomedical Innovation” 
Discussant Mr. Tateo Arimoto Professor, GRIPS; Deputy Director General, 
CRDS/JST, Japan 
Date: February 19, 2017 (Sunday) 1:00 PM to 2:30 PM   / Boston, USA 
This symposium, organized by NISTEP within AAAS 
annual meeting in Boston featured the topic of STI 
policies which stimulates innovative technologies 
and practices in response to the aging societies of 
the US, UK, and Thailand/Asia, based upon the 
methodologies of S&T foresight and horizon 
scanning in Japan.  Speakers addressed effective 
and feasible STI policies to help and serve 
societies as they confront the challenges 
associated with an aging population.  We had very 
stimulating discussion with the audience and good 
feedbacks from attendants. 
29 
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Conclusion 
30 
@NISTEP 2016. All rights reserved. 
Stakeholder involvement
Academia, private firms, local communities and so on. 
Integration of qualitative and quantitative methodologies
Delphi Survey, Web crawling, bibliometrics, patent analysis, 
econometrics, regional workshops, interviews, scenario-planning 
Close communication with policy makers
Seminar, workshops and other formal and informal contacts 
Linkage between foresight and strategic planning 
Thank you so much for your attention! 
Please visit our Website: 
http://www.nistep.go.jp/en/  
KIDSASHI Website: 
https://stfc.nistep.go.jp/horizon2030/index.php/en 
51
Ministry of Education, Culture, Sports, 
Science and Technology (MEXT) 
Other Ministries 
777 Universities* 10  Incorporated Administrative Agencies
 
 
4  Inter-University Research Institute
Corporations  (15 institutions) 
Prime Minister 
Cabinet Office 
 Council for Science, Technology and Innovation (CSTI) 
 S&T Basic Plan, Resource Allocation Policy …… 
  86  National universities 
  91  Local universities 
604  Private universities 
* FY2016 School Basic Survey
  METI, MAFF, MHLW … 
3 Funding Agencies 
   JSPS, JST, AMED 
7 R&D Institutions 
  e.g. JAMSTEC, JAXA, NIMS …  
Reformed in 2014 
CSTP ⇒ CSTI
(Reference) 
 Japanese Administrative Structure to Promote STI 
32 
(Source) MEXT 
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 RIKEN - The Institute of Physical and Chemical Research (908HMY, 3,470staffs)
 NIMS - National Institute for Materials Science (181HMY, 1,535staffs)
 QST - National Institutes for Quantum and Radiological Science and
Technology (539HMY, 1,220staffs)
 JAMSTEC - Japan Agency for Marine-Earth Science and Technology (339HMY,
1,062staffs)
 JAEA - Japan Atomic Energy Agency (1,547HMY, 3,700staffs)
 JAXA - Japan Aerospace Exploration Agency (1,929HMY, 1,534staffs)
 NIED - National Research Institute for Earth Science and Disaster Prevention
(95HMY, 229staffs)
(Funding Agencies) 
 AMED - Japan Agency for Medical Research and Development
(1,264HMY, 300staffs)
 JSPS - Japan Society for the Promotion of Science (2,560HMY, 180staffs)
 JST - Japan Science and Technology Agency (1,059HMY, 1,475staffs)
(Reference) 
 Public Research Institutes & Funding Agencies for STI 
33 
HMY: Hundred Million Yen (2016FY) 
(Source) MEXT 
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Foresight and Community 
Engagement 
Pirjo Kyläkoski 
Head of Strategy, Tekes 
25/06/2018 2 Footer text 
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Business Finland Mission and Strategic Intention 
3 
MISSION 
Why do we 
exist? Our 
purpose 
STRATEGIC 
INTENT 
We are 
committed to the 
following long 
term intent 
DRAFT 
We Catalyze New Growth for Finland through Innovation and Global 
Expansion 
1. Global Growth for Companies
2. Attractive Ecosystems and
Competitive Business Environment 
The Three Horizons for Growth 
Value 
Time 
Horizon 2: 
Build emerging 
businesses 
Horizon 1: 
Extend and defend 
existing business 
Horizon 3: 
Create options for 
the future 
Source: McKinsey & Co / Baghai, Coley, Whyte, 1999 
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Foresight Insight Strategy 
Implemen
tation 
Footer text 
Foresight utilization 
Experiments 
Governmental Foresight Process 
International benchmarking 
Utilization of various background information in 
interactive workshops, as well as the co-
ordination and utilization of completed reports 
and reports in progress, as efficiently as possible 
Experiments 
Foresight themes Foresight work 
Government 
future report 
Implementation 
Foresight-insight work phase Strategy phase 
55
Governmental Foresight http://tulevaisuus.2030.fi/en/ 
 Continuous process 
(foresight-insight-strategy-
implementation-evaluation) 
Future vision 
 Status 
Business Intelligence and Foresight 
Positioning and collecting signals 
(foresight made with own people, stakeholders, 
partners and customers) 
What does the future bring? 
Insight from megatrends and phenomena and collective 
continuous strategy renewing with foresight 
Where are we now? Where should we go? 
BI: Scanning of customers, business ecosystems and 
identifying new growth areas 
Market intelligence: market view  
56
Footer text 
Meaning of Strategic Knowledge 
Future Past 
Actions and their impact 
Development of environment 
Knowledge 
Research reports 
Impact analyses 
Megatrends, 
Changes in business environment 
Signals   
Foresight supporting implementation 
- Business ecosystems
- Programs 
Benchmark-/ 
Strategic 
intelligence 
Foresight 

Insight 

Strategy 
Evaluation 
Implemen-
tation 
0-1 a 1-3-5 a 5-10-20 a
Strategic knowledge  
Existing model 
Evidence based Market knowledge 
Decision making 
Business 
knowledge 
 Continuous strategy 
work
 Implementation input:
Program ideas, researh 
calls
 Pilot/demo 
environments
 Open knowledge:
Future Watch Process and supporting Tools 
Spotting Sense-making Action 
Future Watch 
Workshops  
Business intelligence 
tools (customer data) 
Team Finland  
Global network,  
BF advisors 
Customers 
Market intelligence 
 tools 
Validating with  
customer data and market 
intelligence 
TF Oppspace 
Who? How? What? 
57
Future Watch and Market Opportunities -service 
25/06/2018 
Sales leads  
Business opportunities and Future Watch 
Country outlooks 
Example: Phenomena maps (integrated to Oppspace) 
25/06/2018 12 Footer text 
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Example: Identifying rising phenomena 
25/06/2018 Footer text 
Towards Digital Finland 
Smart 
Trans- 
port 
SmartH
ealth 
Smart 
Energy 
Smart 
Fact-
ory 
Smart 
School 
SmartS
hip 
Smart 
Finan-
ce 
SmartR
etail 
• Vision of:
1) the potential in digital platform
economy
2) critical success factors
3) phase of development
• Prioritization in the portfolio
• attractiveness and basis for
intervenion
• balancing the portfolio
• Concrete implementation plan
• actions needed, schedules and
responsibilities
• resources and competences
needed
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The European Innovation Landscape 
-EUREKA is Key for Industry Driven Cross-Border Cooperation in Europe
Market driven Research driven 
Small 
Consortia 
Large 
Consortia 
KIC’s  
JTI’s    
FP Consortium Projects 
.... 
EU R&D Oriented Instruments 
Clusters 
Eurostars, 
Global Stars,  
Network Projects 
EUREKA Instruments 
-Cross-border industry
driven cooperation
SME Instrument 
FTI, InnovFin 
EIC 
... 
EU Business Oriented Instruments 
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Experimental implementation with continuous 
foresight and impact analysis 
Impact 
Time 
Implemente
d 
vision 
Original vision 
Continuous foresight 
Source: Pirjo Kyläkoski/Tekes 
Thank you – let us make our global 
future together 
Pirjo Kyläkoski 
Head of Strategy, Tekes 
+358 50 55 77 795
pirjo.kylakoski@tekes.fi
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Beyond the Horizon 
Foresight in Support of the Preparation of the EU‘s Future 
Policy in Research and Innovation (BOHEMIA) 
Matthias Weber  
Head of Center for Innovation Systems and Policy 
AIT Austrian Institute of Technology, Vienna 
8th International Conference on Foresight “Foresight for Strategic Planning” 
Tokyo, 29 November 2017 
Overview 
▪ 35 years of foresight for policy at European level
▪ Origins
▪ Current policy developments
▪ The BOHEMIA Project – Foresight in Support of the Preparation of the
EU‘s Future Policy in Research and Innovation
▪ Phase 1: Context scenarios
▪ Phase 2: Delphi
▪ Phase 3: Targeted scenarios and tentative recommendations
▪ Process experience and impact
2 
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Origins of foresight in support of European R&I policy 
▪ The early days (1980s and 1990s)
FAST programme on Forecasting and Assessment in S&T
Institutionalisation: Forward Studies Unit, Institute for Prospective
Technological Studies IPTS
Dedicated foresight, forecasting and technology assessment actions under all
framework programmes since the early1990s
3 
▪ Foresight ‘fatigue‘ (2000s)
Continuation of a variety of foresight projects, …
… but scepticism about relevance for and impact on policy-making
 ▪ Reinvigoration in times of global turbulence (2010s)
EFFLA – European Forum on Forward-Looking Activities
Capacity building: Foresight Correspondents‘ Network within the Commission
Embedding Foresight in the sense-making and design phase of the policy-
making cycle
Mainstreaming of foresight as instrument in strategy formulation
Current developments: embedding foresight in policy-making 
▪ ‘Mainstreaming‘ foresight
▪ Strategic Research
Agendas in multilateral
programmes on major
societal challenges
▪ Foresight studies on
emerging themes &
technologies
▪ Roadmapping for
Technology Platforms
4 
▪ Moving to the next level
▪ Foresight in support of the preparation of the next Framework Programme for
Research and Innovation (FP 9 - 2021-2027) – The BOHEMIA project
▪ Embedded in a NEW mission-oriented policy approach
▪ Tightly integrated input to the debates about the next framework programme
• What needs and oppoortunities for R&I?
• What means and approaches of R&I policy?
Source: EFFLA 
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Current developments: NEW mission-oriented R&I policy 
▪ EU has subscribed to the UN‘s Sustainable Development Goals (SDGs)
▪ Change of the political expectations with regard to publicly funded R&I
5 
▪ Additional „rationale“ for R&I policy
▪ Frontier research and research on enabling technologies continue to be very
important, but …
▪ … public R&I agendas are increasingly justified by their expected contribution
to resolving major societal challenges
▪ Consequences for the content and the design of FP 9 and the organisation
of research and innovation
▪ Inter- and transdisciplinary research with a transformative ambition
▪ Research for unterstanding and for resolving societal challenges
▪ New intervention logic: More emphasis on experimentation and adaptation
▪ Moving from individual projects to an iterative upscaling logic
▪ Tighter embedding in sectoral policies to shape the demand-side of innovation
BOHEMIA – background, purpose and objectives 
▪ A strategic foresight study to contribute to the proposal for FP9
▪ Research results of FP have an Impact in society ~5-10 years after its
completion
▪ Major challenges at the time horizon ~2035 as starting point
▪ Taking into account openness and variability of future contexts
▪ Part of a wider strategy for co-design of FP9 with stakeholders, based on
foresight and other forms of strategic intelligence
▪ Objectives
▪ Draw a picture of possible alternative futures setting the societal, economic and
political conditions and boundaries for EU R&I policy
▪ Assess possible future evolution of socio-economic as well as of scientific and
technological challenges, needs and opportunities
▪ Suggest issues which could be addressed by EU R&I policy and funding
6 
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▪ Phase 1: Extensive review of
available foresight to produce meta-
scenarios relevant for Europe and
deeper insights in topical fields
(published June 2017)
The BOHEMIA project 
The report describes a range of futures we might be 
facing in the 2030s, and suggests ways how research 
might create options for Europe to cope and flourish. 
This report describes the full results of the Delphi 
survey, covering 150 statements about the future of 
research and innovation in Europe 
▪ Phase 2: Delphi survey to gain
insights on future technologies,
societal issues, and R&I practices
based on the scenarios (completed in
Summer 2017)
▪ Phase 3: Analysis to combine meta-
scenarios and Delphi results; policy
recommendations (ongoing)
Phase 1 – Meta-Scenarios 
Analytical context 
Global megatrends 
Normative context  
Sustainable Development Goals 
The need for a strong Europe 
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Dealing with uncertainty? Change and transition scenarios 
9 
2030 2020 2040 
Compatibility with 
sustainable 
development goals 
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CHANGE      SCENARIO 
TRANFORMING OUR 
WORLD TO THE 
BETTER  
TRANSITION 
SCENARIO 
SLOW GLOBAL 
GROWTH AND 
TURBULENT 
TRANSITIONS  
 Current 
financial, 
political and 
environmental, 
tensions 
BIFURCATION 
POINT 
END 
POINTS 
Global and 
European 
context 
Contrasting scenarios of global and European scope 
10 
7 Perseverance Scenarios 
• Turbulent transitions
• Climate calamity
• The age of over-exploitation
• Health divide
• Security race
• Losing the race against the
machine
• Urban jam
7 Transition Scenarios 
• Transforming our world for the better
• Low carbon transition
• Towards a new well-being
• Towards health for all
• Building societal security
• The innovation revolution for
everyone
• Urban bloom
Two types of scenarios to illustrate the possible transitions: 
▪ ‘Perseverance Scenarios‘: current structures and institutions persevere, leading
to a continuation of current cleavages
▪ ‘Transition scenarios‘: Europe spearheads the structural transition to 'the future
we want'
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A turbulent tomorrow: the ‘perseverance’ scenarios in short 
▪ Governance: Megatrends continue to shape the world  deepening
disparities; overall failure of  our leaders to make the right choices
▪ Health: unequal access to health services  new diseases,
epidemics, rich/poor divide widens
▪ Security: technology fixes  further enhancement of root causes of
risks
▪ Cities: Urbanisation unabated  sprawl, pollution and congestion
feed each other
▪ Innovation: Fast technological progress drives global economy 
SMEs struggle in the „gig“ economy
▪ Environment: Green commitments and technologies 
incremenetal improvements
▪ Climate: climate change effects increasingly visible  critical
shortages in resources, increase in natural disasters
11 
Transition to a better age: The ‘change’ scenarios, 
in short  
▪ Governance: Commitment to SDGs  Social, political and
environmental progress in Europe and the world
▪ Climate Change: Low Carbon Economy  Mitigation of climate
change
▪ Environment: Circular and bio economy  Respecting planetary
boundaries
▪ Health: Equitable healthcare and regulation  longer healthier life
▪ Security: Security embedded in society  resilience
▪ Innovation: Digital job markets and productivity-enhancing
technologies  new work opportunities
▪ Cities: Cities as hotspots and laboratories of good governance 
smart system innovations in transport, energy, resource
management
12 
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▪ Socio-economic dynamics
▪ Inter-generational conflicts triggered by 
demographic developments (ageing, youth 
bulges) 
▪ Reinforced by limited resources, poor education 
and lack of employment opportunities 
▪ Strong migration pressure 
Perseverance: Turbulent 
transitions 
Tracey Hunter in 2014 based on Table 2.9 of The World Bank: 
Word Development Indicators  
Global political and socio-economic context 
▪ Socio-economic dynamics
▪ Inter-generational conflicts triggered by 
demographic developments (ageing, youth 
bulges) 
▪ Reinforced by limited resources, poor education 
and lack of employment opportunities 
▪ Strong migration pressure 
▪ Technological dynamics
▪ Untamed digitalisation („hyper-scalability“) 
intensifies competition and triggers structural 
unemployment 
▪ Acceleration of technological change outpaces
any policy strategy 
▪ Political dynamics
▪ Resource and Security concerns prevent common 
strategies 
▪ Global power shifts marginalise Europe‘s influence 
▪ Global priorities
▪ Addressing systemic risks (energy, urban, 
environment, etc.) and global tensions (severe 
military conflicts) when they arise 
Perseverance: Turbulent 
transitions 
▪ Socio-economic dynamics
▪ Highly performing innovation ecosystems through inclusive 
digitalisation + new welfare models 
▪ Technological dynamics
▪ Digitalisation + low-carbon transition => more sustainable 
production-consumption system and business models 
▪ Acceleration and convergence of technological change 
geared towards reaching the SDGs 
▪ Political dynamics
▪ Shared (global) goals serve as soft coordination devices,
EU as strong regional driving force & benchmark for 
cooperation 
▪ Multipolar system, with strengthened global governance to 
support cooperation and convergence 
▪ Global priorities
▪ Joint global agendas „towards a world where nobody is left
behind“, which supersede traditional growth objectives 
▪ Closing intra-EU and global divides to strengthen cohesion
Change: Transforming the world 
for the better 
Global political and socio-economic context 
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Environment and ecosystems resources and services 
▪ Challenge of supplying a growing world
population
▪ Growing demand for resources not
counter-acted by systemic strategies, …
▪ Rising consumption of raw materials, energy and 
other resources 
▪ Competition between different types of resource use 
▪ Uncertainty about commodity price development
▪ … leading to environmental degradation…
▪ Ocean ecosystems & freshwater over-exploited 
▪ Soil degradation and habitat conversion 
▪ Loss of biodiversity and increased pollution 
▪ … and erosion of economic base in
affected areas
▪ Coastal zones, desertifying regions, and agricultural 
areas particularly affected 
▪ What if?
▪ Social and technological change alleviate, but do not
resolve these challenges 
The age of over-exploitation 
▪ Respect for planetary health
▪ Maintaining high levels of biodiversity
▪ Sustainable exploitation of the natural resource base 
▪ Transition to a circular economy limits
resource demand
▪ Major improvements in  resource-efficiency 
▪ Significant positive externalities
▪ Decoupling economic growth from material consumption 
▪ Major environmental benefits from new
technology …
▪ Zero marginal cost services enabled by networks & ICT 
▪ Nano-, bio-, materials & IC tech for „green“ purposes
▪ … and new production-consumption models
▪ New jobs in distribution & maintenance of long-life products
▪ From ownership to sharing 
▪ Full control of local rather than global supply chains
▪ What if?
• The promise of the oceans: Sustainable use as food and 
energy resource 
Towards a new well-being 
Accelerating innovation: people and tech-convergence 
▪ Massive acceleration of innovation
▪ Global frontier firms harness the power of
digitalization 
▪ Growing productivity gap 
▪ Major network externalities foster
concentration
▪ Platforms and IP ensure control 
▪ Europe struggles to take leadership in
‘hyper-scalable’ economy 
▪ Mega-multinationals take control over new firms
in Europe 
▪ Higher volatility makes infrastructure 
investments risky 
▪ Slow scaling up hinders technological leadership
▪ Example: Integrated services in
Agroindustry 4.0
▪ Precision farming with IT dynamics
▪ IP on agricultural organisms
▪ Multinational retail chains tied to agro-industrial 
clusters 
Losing the race against the 
machine 
▪ Massive acceleration of innovation fully embraced
in Europe
▪ Major investments in RTI and smart infrastructures
▪ Adjustment of regulatory system
▪ Research facilities attracting the highly skilled
▪ An open system for R&I
▪ Broader engagement in R&I  activities
▪ Inclusiveness + social solidarity as guiding principles
▪ Leadership opportunities
▪ Europe global leader in science-based regulation and 
standardization 
▪ Fast-growing European start-ups compete with leading 
firms worldwide in key technology fields 
▪ Example: Social and economic balances
▪ Innovations in social and economic policy (basic 
income models, life-time social budgets) 
▪ ‘Grand Coalition’ for Digital Jobs
The innovation revolution for 
everyone 
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Phase 2: Questions & Assessments in the Delphi survey 
▪ Assessment of statements about future S&T developments as well as
societal developments and changing R& practices
▪ Online, real-time argumentative Delphi
▪ Time of Realization in 5 year steps
▪ What is the time of realization? (until 2020, 2021-2025, 2026-2030, 2031-2035,
2036-2040, 2041 and later, never)
▪ Ranked arguments for the Time of Realization
▪ Significance
▪ A) Significance of R&I: Is R&I significant for the topic?  Very significant to not
significant
▪ B) or: Significance for EU R&I policy: Is the topic significant for EU R&I
policy? Very significant to not significant
▪ Ranked arguments on significance
▪ Focus: qualitative discussion of significant developments
▪ „Likely“: Significant and likely realisation by 2035/2040
▪ „Uncertain“: Significant, but uncertain time frame of realisation
▪ „Wildcards“: Unlikely realisation, but high significance if realised
19 
Ex: More than 90% of all materials and waste is physically 
recycled or re-used energetically in the circular economy 
20 
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Ex: More than 90% of all materials and waste is physically 
recycled or re-used energetically in the circular economy 
21 
Arguments regarding the time of realization No. of 
votes 
Current recycling rates vary widely depending on the waste stream or country. A single figure of 
90% may be inaccurate and too ambitious in some cases. 
27 
The European Commission adopted an ambitious Circular Economy Package, which includes a 
common EU target for recycling 65% of municipal waste by 2030. 
26 
A high level of recycling requires massive investment. 23 
As consistent progress has been made in life-cycle assessment methodologies, there will be more 
public pressure to recycle and reuse.  
20 
This figure can only be achieved if it includes the reuse and service-life extension of goods, which 
is not subject to the second-law of thermodynamics and prevents waste rather than manage it. 
16 
Large scale utilisation of biowaste is a clear trend. 11 
The main problem will be to curb the current inertia of the free market and the current consumption 
strategies. 
7 
Technically and politically, it is not a difficult target. 3 
The re-use sector within the recycling sector has the potential of creating a huge amount of jobs for 
low-skilled people. 
1 
Average relevance = 3,85/5 with limited dispersion 
Delphi 
statements 
(Future 
events) 
Vision 
& 
Challenge 
Relevance 
• for Europe 
• global (SDGs) 
R&I needs 
Policy 
implications 
Likelihood 
Phase 3: Exploiting the Delphi results 
Significance 
Targeted scenarios outline: 
• Vision at 2040
• Relevance for Europe and globally (SDGs)
• Implications for EU policy
• Items for an R&I agenda
Assessment Clustering 
~20 Targeted Scenarios 
Formulation Analysis 
Workshop Online 
Consultation 
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Example: Circular economy and rare resources 
Vision and relevance 
▪ The expected shortage of a range of rare resources, in particular
metals, will be counter-acted by a range of technological and
systemic responses by 2040
▪ Ambitious targets yet to be fully achieved
▪ Europe uses its strong role in R&I in this area to foster its
economic position and reduce environmental impact.
▪ Towards SDG 12 Responsible Consumption and Production
23 
Example: Circular economy and rare resources 
Policy implications 
▪ Agriculture
▪ Extent of exploitation of renewable resources vs. food production
▪ Environment,
▪ Regulatory requirements for extraction, processing & usage of materials/resources
▪ Trade,
▪ Ease of global access to resources
▪ Industry,
▪ Working conditions in industry and mining
▪ Business models and design for long-life products
▪ Research and Innovation.
▪ Substitution of materials
▪ Extraction and processing methods
▪ Recycling and re-use
▪ External policies
▪ Global political stability
▪ Cooperation with other countries and world regions
24 
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Example: Circular economy and rare resources 
Items for an R&I policy agenda 
▪ Understanding oriented research
▪ Geology, impact of extraction impacts of waste management practices
▪ Fundamental properties of materials
▪ Regulatory science and science for policy
▪ Toxicity
▪ Environmental impact assessment
▪ Solutions oriented research and innovation
▪ Materials technology and substitution
▪ Depolymerisation and materials separation
▪ Scaling up experiments, demonstrations and social innovation
▪ Circular industrial systems
▪ Refitting
▪ Demonstration of waste management techniques
▪ Scale up in nanotechnology
25 
26 
Phase 3 – Targeted scenarios at draft stage 
(seeking a tradeoff between coverage and overlaps) 
Drivers of change 
▪ Future of Knowledge Production
▪ Nano-to-Macro Integral Manufacturing
▪ The Electrosphere of Sensors
▪ Ambient Emotional intelligence
▪ Continuous Cyberwar
▪ Advanced ICT-Based Security
Social needs 
▪ Re-Construction of the Meaning of
Work
▪ Towards a More Diversified and
Sustainable Food Supply System
▪ Assisted living
▪ Human Organ Replacement
▪ Precision Medicine
▪ Defeating Communicable Diseases
▪ Mobility as a Smart, Sustainable and
Intermodal Service
 
The Biosphere 
▪ Low-Carbon Economy
▪ Next-Generation Bioeconomy
▪ Cheap Renewable Energy Sources
▪ Making More out of Scarce
Ressources
▪ Making an Economic Case for Nature
Governance 
▪ Decision-Making Supported by Open
Expert Systems
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Recommendations: Policy alignment 
Targeted scenarios … 
▪ … provide narratives of change
▪ Embedded in shared ambitions reflected in the seven transition meta-scenarios
▪ Firmly rooted in Delphi results, but sensitive to future uncertainty
▪ Derive items for future R&I agendas, as well as …
▪ … future issues and opportunities in other than R&I policy areas
▪ … point to need for policy alignment in terms of
▪ Joining forces in R&I between several, but not necessarily all European
countries
▪ Improving coherence between R&I policy and sectoral policies early on
▪ Strengthening integration and mobilisation of stakeholders and citizens in
programme design and implementation
▪ … are instruments for strategic dialogue across policy areas
▪ Need to address future change from different policy angles
27 
Recommendations: International cooperation 
▪ Governance frames for global challenges and global crises (food, climate,
demographics, cities, security…)
▪ «Big decisions» on major options (nuclear, geo-engineering…)
▪ Sharing visions and seeking policy consensus
▪ Scope, governance and the limits of delegation
▪ Better exchange/integration of foresight programmes and futures literacy
28 
A.Ricci – 26.10.17 
74
Process experience and impact 
▪ Joint development of meta-scenarios and targeted scenarios with foresight
correspondents‘ network of the European Commission helped establish a
common reference frame for Commission-internal debates about FP 9
▪ External interactions (Delphi, online consultation, presentations)
consolidate future assessments and provide inputs to the formation of
stakeholder opinions
▪ Key orientation documents for FP 9 draw on inputs from BOHEMIA first
phase
▪ Final results on targeted scenarios provide inspiration for future „new
missions“ to be pursued by FP 9 in conjunction with sectoral policies
29 
Next steps 
▪ On-line consultation to validate the targeted scenarios and their
policy implications – November/December 2017
▪ Final report with recommendations – January 2018
30 
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Contact: 
Dr. Matthias Weber 
AIT Austrian Institute of Technology 
Center for Innovation Systems and Policy 
Vienna (Austria) 
matthias.weber@ait.ac.at 
Download scenarios report 
https://publications.europa.eu/en/publication-detail/-/publication/b2d78a84-
3aae-11e7-a08e-01aa75ed71a1/language-en  
31 
Annex: A brief view on trends and activities 
32 
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The global trends 
1. Pervasive influence of digital platforms on economic value networks,
social movements and political governance
2. Growing political and economic conflicts over access to natural resources
(water, food, materials)
3. Increasingly noticeable effects of climate change lead to extreme weather
events in several world regions
4. Jointly, these trends trigger political instability and migration flows
▪ Underlying Reasons
▪ All four trends are already noticeable today.
▪ They could be counter-acted only by collective action at global level.
▪ This requires effective global governance mechanisms, which are currently not
in place and unlikely to emerge in the coming years.
The regional trends 
1. The rise of the African continent
2. Major environmental problems in urban agglomerations, in particularly in
some Asian, Latin American and African countries
3. Widening social disparities in many countries
▪ Underlying Reasons
▪ Growth of agglomerations outpaces upgrading of infrastructures.
▪ Social disparities aggravate due to poor governance and digital divides
34 
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The national trends 
1. Ageing societies (partly) compensated by migration 
2. Stagnation of economic growth (in traditional terms) in industrialised
countries, but qualitative welfare improvements
▪ Underlying Reasons
▪ Economic growth in monetary terms is outweighed by repair costs
▪ Digitalisation and advances in other areas (synbiology, renewables, etc.)
improve quality of life at stable or lower social costs
35 
Current foresight activities of AIT 
1. Growing significance of local foresight activities involving cities, citizens
and other local stakeholders
2. Foresight and Technology Assessment for the Austrian Parliament on
socially contentious issues associated to emerging socio-economic and
S&T developments
3. Policy and corporate strategy development (e.g. on Industry 4.0, Future
of Work, smart energy, health systems, etc.) underpinned by foresight
4. European foresight and its embedding in political decision-making
5. Foresight methodologies for transformative socio-technical futures
6. Combining web-/data-mining, simulation and stakeholder participation in
real-time experimentation
▪ Further information
▪ www.ait.ac.at/ueber-das-ait/center/center-for-innovation-systems-policy/
▪ www.foresight-platform.eu/
▪ https://ec.europa.eu/research/foresight/index.cfm?pg=strategic
36 
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Data-driven Horizon Scanning 
in the NISTEP 
29 November 2017 
NISTEP S&T Foresight Centre 
Hitoshi KOSHIBA 
“Foresight Open Platform” and 
“KIDSASHI” 
NISTEP’s Horizon Scanning 
2 
Horizon Scanning is the activities which find out new 
movements ( indication of changes ) that might provide 
big impacts to society in the future and obtain 
invisible opportunities and risks. 
［セッション３］
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NISTEP’s Horizon Scanning Cycle 
3 
Surveillance / 
Collecting 
Crystallizing / 
Analyzing 
Review Publishing 
Feedback / 
Evaluation 
Web Crawling 
Today’s Scope 
HUMINT 
We construct Horizon Scanning Cycle 
through both ways of  Human insights and ICT systems 
Horizon Scanning Process through ICT 
Systems 
4 
Patent 
Web 
News 
Journal 
Passive Sonar 
Surveillance 
/ Collecting 
i.e. Questionnaire for Experts
find a relation 
Clustering 
feed back from users ( including stakeholders ) 
Analyzing Summarize / Visualizing 
Active Sonar 
i.e. Web Crawling 
Anomaly 
Detection 
Utilizing ICT as an information platform 
to provide evidence / clues for strategic R&D planning 
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Contribution to Setting-up Strategies 
5 
 Integrating retrospective mapping of hot research areas through bibliometrics
(Science Map) and prospective views on research strategies (responsive
surveys for Experts Network of S&T Foresight Center : approx. 2,000 experts)
 Relevant information are being provided as a significant evidence for the
process of setting strategic R&D areas by MEXT (to be realized by responsible
funding agencies)
Collecting web-based views from Experts 
Network on highlights, core researchers 
and key words of  research trends to be 
focused 
- Classification of collected 
highlights based upon the 
proximity of contents, from 
trans-disciplinary viewpoints 
Visualizing various inter-relationships 
between the nodes, which are difficult to 
grasp through simply calculating frequency 
using Excel 
Contribute to the process of setting 
strategic goals and R&D goals for 
funding agencies 
Science Map 
Provide materials to extract 
emerging research areas which 
seem to be led by, and promising 
for Japanese research teams 
Provide bird-eye views on 
current R&D status in key  
areas and benchmarking 
with major countries 
Panoramic View 
Reports etc.  by JST / 
CRDS 
- Establishing network 
charts by analyzing 
researchers involved 
and key words 
Advanced R&D Programs for Medical Innovation 
NISTEP’s Actual Activities 
6 
Crawl  
News Release 
Analyzing 
Funding Data 
Questionnaire's 
Analysis 
Calculate a Relation 
for Delphi Question 
Calculate a Relation 
 of Funding Data  
Calculate a Relation 
for Questionnaires 
Get a past / current status 
Get a nearest 
future status  
Get a future status 
S&T status, other than journal papers or patents. 
And social movements. 
Foresight through 
expert judge 
Analyzing 
News Release 
collaborate 
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Crawl / Analyzing News Release 
7 
 We crawl about 300 web sites, day by day.
 Web sites : University, Research Institute, and the others.
 Our system : clustering / tagging these contents automatically.
Crawl / Analyzing News Release 
8 
Monthly word cloud Trend dashboard 
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Crawl / Analyzing News Release 
9 
 Time series analysis through topic model.
X axis : Time series ( Upside is past ) 
○ is topics
Line means relationship / similarity 
This topic-line had relationship 
of 
East Japan great earthquake 
disaster (11, March, 2011) 
Bottom-up 
Analysis Jan. 2011 
Our method can detect social events, automatically 
Appendix: Publishing Activity 
10 
We report, our detect “weak signals” that 
results of horizon scanning at our web media “KIDSASHI” 
Knowledge Integration through Detecting Signals  by Assessing/Scanning the Horizon for Innovation 
https://stfc.nistep.go.jp/horizon2030/ 
( A visible direct output ) 
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Estimation of relevance between text and 
funding area 
11 
 Classification using deep
learning
 Data-set: KAKEN Database
(2005-，About 27,000 cases)
 Method: FastText (≈Word2Vec )
Classification Result 
top-down 
Analysis 
Science & Engineering 
Mathematics & Physics 
Physics 
Relevance: 45.7% 
Funding Data Analysis 
12 
 Purpose: Detect to trends from text
 Target: Projects title and abstract 
 Method: Topic Model (LDA)
T
im
e
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e
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e
s
 
Topics 
Average of Topics Per Document of 
each Year 
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Funding Data Analysis: Case 
13 
Step1: Collects a funding data ( project’s descriptions. i.e. title, abstract, date, etc.) 
Step2: Classification scientific fields (based on  KAKEN) and/or topics
Step3: found trends, based on these semantics 
A Case of questionnaire analysis 
14 
 A case of questionnaire analysis to the NISTEP expert panels
 about 2000 experts are join.
 Contribute to the process of setting strategic goals and R&D goals for funding
agencies
Researcher names or research keywords 
correlation's visualization  
We can detect hub and/or core 
researcher, more easily 
We ask, research areas and researchers that 
we had to attention 
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A Case of questionnaire analysis 
15 
 Case of research key words, can visualize time series.
Year : 2016 Year : 2017 
ML: Machine Learning 
A Case of questionnaire analysis 
16 
 We analyze the contents of propose similarity and
mapping to 2-dimensional space (using multi dimensional scaling)
Ver. 2017 Ver. 2016 
Ver. 2015 
A one of answer to questionnaire ( Proposal ) 
Distance are proportion to similarity
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Conclusion 
 NISTEP tries to develop the way to Digital Driven Foresight /
Horizon Scanning Methods.
 Currently, we constructs our method based some data scientific tools
(i.e. machine learning, natural language processing, etc.).
 Our purpose is to final out the most effective way to compose these
tools for our analyses.
 Please share your practices and/or experiences
17 
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Passing the Baton  
from the Public to the Experts  
in the Race to Develop Innovative Ideas 
Seongwon Park & Byongsam Choi 
Center for Strategic Foresight 
Science and Technology Policy Institute 
1. BACKGROUND TO THE
RESEARCH
88
With unprecedented scientific technologies 
and astronomical discoveries, new social 
systems, religious beliefs, political ideologies 
and the emergence of new viruses, our future 
is more uncertain than ever. 
Yet when it comes to preparing for an 
uncertain future, most academia and industry 
are vulnerable, as they have tended to focus 
only on trend analysis.  
A trend is a certain tendency that can be 
observed as a leading phenomenon in society, 
but trends are not useful when it comes to 
anticipating or responding to a dynamic future, 
as it is forecast to disappear.   
89
Source: Molitor(1977) 
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• Our research focuses on how to facilitate the
development of emerging technologies into
innovative technologies by designing an
engineered evolution of emerging issues.
• We tailored Molitor's emerging issues analysis
to derive a short-cut for the analysis through
which emerging issues are rapidly transformed
into national R&D programs that lead to
innovative solutions for emerging issues.
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2. THE X-PROJECT IN KOREA
REFLECTING MOLITOR'S E.I.A.
R&D Expenditure Ratio of R&D Expenditure to GDP (%) 
(100M Won) 
[National R&D Expenditure] 
Insufficient output compared to input of R&D 
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Germany in 2030 is clear from petrol and diesel 
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Can we find human bio-
signals by passing through 
all interceptive matters?  
Can we create a spray 
that makes a virus easily 
visible?  
Can we make a nuclear-
controlling technology capable 
of treating nuclear waste and 
developing new materials?  
Can we measure, store, and 
remove dreams, memories, and 
emotions?  
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Outcomes of the X-Project 
6,218 problems were collected on 
the website; discovery of future 
research-oriented problems; question 
derivation from courses and 
workshops targeting students; 
derivation of problems through text 
mining; and various offline events 
The final 50 X-problems 
54 teams were finally selected by 
passing the public verification test. 
A total of 310 research teams 
applied for the contest. The 270 
qualifying teams were assessed by 
the judging panel (researchers of 
humanities and social science, high 
school students, graduate students, 
and research teams at small and 
medium-sized firms) 
[Questions] [Research Teams] 
3. WHAT WE LEARNED FROM THE
X-PROJECT
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• There was an enormous social consensus on the necessity of
public participatory national R&D projects.
• The questions raised by the public were very challenging,
novel, and complex, and thus researchers need break-through
approaches to address them.
• Through experiencing the X-project citizens can regard
themselves as ones who are not only recipients of the benefits
of the development of science and technology, but also
contributors of the development of them.
• The X-Project attempted to realize the third model of the public
understanding of science that Callon(1999) described by
encouraging the public to raise questions that need to be addressed
by Korean society, to participate in selecting research questions for
national R&D projects and in selecting appropriate research teams,
and by supporting the research of nationally recognized researchers.
• The X-Project contributed to calling the public's attention to the
issue of how science and technology affect society. If we expand
these opportunities, we can facilitate an anticipatory society in
which people can adapt to new changes, create necessary changes,
and take responsibility for a better society.
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경청해 주셔서 
감사합니다! 
spark@stepi.re.kr 
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The 50 X-Questions of 2015 
Field No. X-Question 
Safety 
1 Can we find the human bio-signals by passing through all interceptive matters? 
2 Can we make a life-saving bag that can be worn in everyday life and simply operated in a variety of emergency situations? 
3 Is it possible for a ship not to sink even if it capsizes? 
4 How can the risk of traffic accidents be communicated to both the driver and the pedestrian quickly using five senses? 
5 Aren't there traffic lanes that can always be seen in bad weather and change efficiently according to traffic flow? 
6 How do we build a new crisis management framework necessary to enter the civilized era of prevention? 
Environ
ment 
7 Can we predict and eliminate algal blooms, the world's environmental disaster, using data? 
8 
Is it possible that using unmanned technology facilitates the real-time ecosystem monitoring that shows environmental 
changes, and the collection and DB construction of bio-data for bio resources? 
9 
Can we create an air vehicle that purifies yellow dust, particulate matters, and air pollution in the air in an eco-friendly 
manner? 
10 
Is there a technology that can handle food waste quickly and simply through high-speed fermentation, desalination, or 
separation by ingredients? 
11 Is there a way to utilize the urban heat island effects as energy? 
Medicine 
12 Is it possible for teeth damaged by cavities or other factors to be easily regenerated with simple treatments or medications? 
13 Can we easily identify what medication the tablets or capsules prescribed are via mobile devices? (Creativity Prize) 
14 Are there new treatments or medications that can prevent and treat multiple diseases? 
15 How can the Internet of Things be utilized to prevent infectious diseases and stop the spread of them? 
16 Can we create a spray that makes a virus easily visible upon being sprayed? 
17 Can we measure or control intravital nutrients and harmful pollutants by ourselves? 
18 Can we scientifically predict and specifically look at our body's future shape or condition? 
Field No. X-Question 
Science/
Energy 
19 Is it possible to efficiently make electricity using various energy harvesting technologies? 
20 Is it possible to develop high-efficiency power engines that closely resemble the energy efficiency of living organisms? 
21 
Can we make a nuclear-controlling technology capable of treating nuclear waste and developing new materials? 
(Innovation Prize) 
22 Is it possible to make a gravity-controlling technology? 
Sensation 
23 Can we objectively measure the degree of pain? 
24 Can we expand, reduce, or interconvert human senses? 
25 Can we appropriately eliminate or control anger? 
Brain 
26 Can we measure, store, and remove dreams, memories, and emotions? (Grand Prize) 
27 Is there any way we can make the brain rest without sleeping? 
28 Are there ways that ensure a pleasant sleep? 
Product 
29 Can we make a computer that is as thin as paper and transformable? 
30 Can we make glasses or a telescope that can clearly see around despite bad weather? 
31 Can we make a wireless audio system that can be heard alone without noise even from a medium or long distance? 
32 Wherever we are, can we experience five senses vividly, as if we are on-site? 
33 Can we develop a new material that enables us to stay cool in summer and warm in water by wearing the same clothes? 
Data 
34 Can we make a technology to detect and inform us of our own bad habits or mistakes? 
35 Is there a way to systematically know what information is reliable in a flood of information? 
36 
Can we enhance the matching rate between job seekers and corresponding jobs through the development of human resource 
capacity and the establishment of guidance using Big Data? (Future Prize) 
The 50 X-Questions of 2015 (continued) 
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Field No. X-Question 
Minorities/
The Vulner
able 
37 Can we easily communicate with the hearing-impaired or cerebral palsy patients? 
38 What is the Internet of Things needed for the disabled? 
Space 
39 What is the reform plan of the urban space structure for the creative knowledge-based society? 
40 Can we build an urban spatial service system that is specialized for individuals? 
Society 
41 Can we improve the integrity of Korea by introducing science and technology? 
42 Is there an innovative way to dramatically reduce suicide rates in Korea? 
43 Is there a win-win approach to deal with the care of the elderly and children? 
44 
What is the way to solve the problem of uncultured lands that are abandoned due to the reducing rural population and aging 
population? 
45 Can all the people monitor in real time how the taxes of the people are being used? (Value Prize) 
46 What is a way of utilizing game play data to prevent and treat gaming addiction? 
47 
Can we solve the problem of social addiction by changing the addicted target to turn the addiction into a positive 
immersion? 
48 Is there a new type of personal authentication method with both safety features and convenience? 
Education 
49 
If there is a platform service which can freely ask questions or present ideas within an authoritarian classroom or company, 
can this lead to a questioning culture? 
50 How can we achieve a satisfactory public education without promoting private education? 
The 50 X-Questions of 2015 (continued) 
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Anand Desai 
Section Head, Evaluation and Assessment Capability 
National Science Foundation 
8th International Conference 
on Foresight 
NISTEP 
Tokyo 
November 29, 2017 
Evaluation and foresight in 
public research funding    
Our Mission 
  “To promote the progress of science; to advance the national 
health, prosperity, and welfare; to secure the national defense...” 
2 
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Computer & Information 
Science & Engineering 
Engineering Geosciences (including 
Polar Programs) 
Mathematical & Physical 
Sciences 
Biological Sciences 
International Science & 
Engineering 
Education & 
Human Resources 
Social, Behavioral & 
Economic Sciences 
Integrative Activities 
NSF Funds Research and Education across 
all Fields  of Science and Engineering 
• NSF’s 10 Big Ideas
Future directions 
4 
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RESEARCH IDEAS 
Windows on the 
Universe: 
The Era of Multi-
messenger 
Astrophysics 
The Quantum 
Leap: 
Leading the 
Next Quantum 
Revolution 
Navigating 
the 
New Arctic 
Understanding 
the Rules of 
Life: 
Predicting 
Phenotype 
PROCESS IDEAS 
Mid-scale 
Research 
Infrastructure  
Growing 
Convergent 
Research at NSF 
NSF 2026 
NSF INCLUDES: 
Enhancing STEM 
through Diversity and 
Inclusion 
Harnessing Data 
for 21
st
 Century 
Science and 
Engineering 
Work at the 
Human-
Technology 
Frontier: 
Shaping the 
Future 
NSF’s 10 Big Ideas 
5 
1. Find active NSF awards that match each of the
Big Ideas.
2. Find mention of specific country near terms
that indicate engagement.
3. Generate score for each engagement 
identified and aggregate for each award. 
4. Aggregate scores for each combination of Big 
Idea and Country. 
5. Display as “Energy Flow” plot. 
Text mining 
16 Countries: Australia, Brazil, Canada, Chile, China, 
France, Germany, India, Israel, Japan, Korea, Mexico, 
Russia, South Africa, Switzerland, and United Kingdom 
Research Ideas:  Harnessing Data; Human-Technology 
Frontier; Windows on the Universe; Quantum Leap; Rules 
of Life; Navigating the New Arctic 
Process Ideas: NSF 2050; Mid-scale Infrastructure; 
INCLUDES; Growing Convergent Research 
Engagement Terms 
6 
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Energy Flow Plot of NSF Big Ideas to International Engagement 
Engagement in the NSF Big Ideas with G7 Countries 
106
Innovations at the Nexus of Food, Energy, and Water Systems (INFEWS) 
9 
Two INFEWS Program solicitations (NSF 16-524 and 17-530) include the following: 
• systems approach;
• interdisciplinary research, integrating three disciplines;
• system of systems: integrating the food, energy, and water systems;
• partnerships and networks;
• leveraging existing investments ; and
• international coordination and collaboration.
Lessons from interdisciplinary research 
10 
Before and After networks 
INFEWS: FY17 Investment: #1739724 
Intensification in the world's largest agricultural frontier: Integrating food production, water use, energy demand, 
and environmental integrity in a changing climate  
Before INFEWS by Department After INFEWS by Institution 
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11 
Before and After networks 
INFEWS: FY16 Investment: #1639340 and 1639478 
The INFEWS-ER: a Virtual Resource Center Enabling Graduate Innovations at the Nexus of Food, Energy, and Water 
Systems 
Before INFEWS by Department After INFEWS by Institution 
Challenges of Convergence Research 
12 
• Facilitating convergence research
• Peer review of convergence research proposals
• Identifying reviewers
• Training reviewers and program officers
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NSF Math & Physical 
Sciences (MPS) and 
Biological Sciences 
(BIO) Directorate 
awards 2014-18 
2-d view of research 
topics and awards
13 
Examples of interdisciplinary awards (black 
boxes) showing interfaces between MPS 
and BIO Directorate research   
14 
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Challenges of Convergence Research 
15 
• Facilitating convergence research
• Peer review of convergence research proposals
• Identifying reviewers
• Assessing convergence research
Assessment 
16 
• Describe the current research landscape
• Identify research questions
• Develop the study design
• Evidence
110
Questions? 
17 
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ENGAGING POLICY WITH 
MULTIPLE FUTURES 
Joshua Polchar 
OECD Strategic Foresight 
8th International Conference on Foresight 
29 November 2017 
Tokyo 
• Duncan Cass-Beggs (Counsellor for Strategic Foresight)
• Joshua Polchar, Julia Staudt (Policy Analysts)
Strategic Foresight Unit 
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• Global policy dialogue
– Office of the Secretary General
– High-level meetings
– Futures of the OECD
• National governments
– Friends of Foresight ambassadors
– Government Foresight Community
• OECD work
– Directorate focal points and Going Digital initiative
– Projects with national governments
Strategic Foresight Unit 
(1979) 
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International Futures Programme 
1990-2016 
Our work in four examples 
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Foresight for Global Digital Disruptions 
https://youtu.be/ej80SmMMhz0 
Foresight for Global 
Digital Disruptions 
https://youtu.be/
ej80SmMMhz0 
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Government Foresight Community 
October 2017 
Slovakia 
Sustainable Development Agenda 
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Slovakia 
Sustainable Development Agenda 
Slovakia 
Sustainable Development Agenda 
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Going Digital 
Scenarios 
Going Digital 
Scenarios 
Scenario 1 
iChoose 
Scenario 2 
Platform 
Governments 
Scenario 3 
Tech Titans 
Scenario 4 
Artificial Invisible 
Hands 
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Empowered 
individuals in a 
multilateral 
grassroots world 
e-Governments on
divergent digital
development
paths
Global tech 
companies and 
their citizen-
customers 
AI-enabled 
abundance and 
all-knowing 
algorithms 
Going Digital 
Scenarios 
Scenario 1 
iChoose 
Scenario 2 
Platform 
Governments 
Scenario 3 
Tech Titans 
Scenario 4 
Artificial Invisible 
Hands 
And much more! 
Further information: 
duncan.cass-beggs@oecd.org 
joshua.polchar@oecd.org 
julia.staudt@oecd.org 
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THANK YOU 
MERCI 
ご清聴頂き、ありがとうございました 
谢谢 
감사합니다 
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